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PREFACE
During the past decade, the amount of research support available
for educational activities has grown tremendously. The extensive fund-
ing of research and development has resulted in a change in the nature
of projects in that they are becoming much larger and more complex in
scope, and often involve an inter-disciplinary research team as opposed
to a single researcher. The demands of such projects increasingly re-
quire the combined efforts of many types of specialists if the research
and development strategies are to be adequate to the demands and pres-
sures which give rise to them. The feasibility study on the Model
Elementary Teacher Education Program, involving an inter-disciplinary
team from the Schools of Education, Business Administration, and
Engineering, represents such an approach to a research and development
project.
The requirements for administration of projects, which involve sev-
eral persons and many activities and events, also become increasingly
demanding and complex. Administrators of such projects need to develop
a broad range of both technical and human relations skills in order to
effectively manage the entire decision-making function. Program manage-
ment is increasingly being viewed as a decision-making or problem-
solving role. The decision-making process involves two basic dimensions
l) executing decisions in which the program manager is personally
ii

involved, and 2) the administration of the entire decision-making func-
tion of the organization. The latter process involves managing the
decision-making activities of the subordinates in the organization. In
this context, the management of the decision-making process becomes a
distinct organizational function. Those skills and techniques of man-
agement which have successfully been developed for other functions of
the organization can appropriately and effectively be applied to the
decision-making process.
The dissertation concerned itself with development of the managanai
t
segment of the organization during the project period. As Assistant
Director of the feasibility study, the candidate shared responsibility
with the Project Director for the general administration and coordina-
tion of the total project. Designed as a performance based disserta-
tion in educational administration, the unique type of research and
development activities associated with the management segment of the
feasibility study provided the candidate an opportunity to develop a
repertoire of
v
management skills and techniques critically needed today
in the adminstration of similar types of inter-disciplinary studies in
the field e
The primary focus of this paper is on the role of the candidate in
administration of the decision-making function in relation to the feasi-
bility study

Chapter I introduces the United States Office of Education Elemen-
tary Teacher Education Project, and reviews the history of the program
model. Chapter II is concerned with organization of the project manage
ment and describes the role of project management in the Phase II feasi
bility study. Chapter III summarizes the outcomes of the feasibility
study on the Massachusetts Model Elementary Teacher Education Program
(METEP). An analysis of the problem-solving process that was carried
on during the project period is presented in Chapter IV. A number of
recommendations are offered for improvement of project management.
At a time when the decision-making segment of an organization is
undergoing fundamental change, it is hoped that this dissertation will
provoke questions and discussion about the processes and skills associ-
ated with project management, or the problem-solving role.
0
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CHAPTER I
AN OVERVIEW OF THE MODEL ELEMENTARY
TEACHER EDUCATION PROJECT
Out of all the speculation about the schools of tomorrow, everyone
seems to agree on only one point—we're in for some radical changes.
There currently is a pressing need to prepare teachers to fill new and
different roles in a rapidly increasing number of elementary schools
throughout the nation that are adopting innovative educational programs.
How can we prepare teachers for the uncertainties that lie ahead? How
can we prepare colleges and universities for the task of preparing teach-
ers for the uncertainties that lie ahead? The enactment of the Elemen-
tary Teacher Education Project, sponsored by the United States Office
of Education, Bureau of Research, provided the impetus for launching a
major effort to search for some answers to these questions. The Teacher
Education Project was designed to stimulate the development of exemplary
teacher training programs which would be generalizable for implementa-
tion at other institutions which prepare teachers.
The history of the model
.
The Teacher Education Project is a multi-
phase project which has as its goal the production of outstanding, or
model, programs for the training of elementary school teachers. The
total project includes the design of the exemplary models, studies of
their feasibility, and their eventual implementation and operation.
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Through these phases the project will attempt to bring together in a
few institutions the best elements of the educational tools, knowledge,
and concepts developed in selected laboratories, schools, and institu-
tions widely scattered across the country. The project is based on the
assumption that in a number of years comprehensive programs of develop-
ment, well-funded and well conceived, can produce demonstration insti-
tutions which will bring about the improvement and up-dating of teacher
education programs.
In October, 1967
,
the United States Office of Education issued a
request for proposals which would develop educational specifications for
a comprehensive undergraduate and inservice teacher education program
for elementary teachers. These proposals were for Phase I of the pro-
ject, the design phase. In March, 1968, the Bureau of Research awarded
a contract to the University of Massachusetts and eight other institu-
tions to conduct studies as part of the Phase I planning activities.
The purpose of the studies was to design conceptual program models for
the training of pre-kindergarten and elementary school teachers. The
proposed program model emphasized a general systems approach to program
development The new program format integrates the operations of cur-
riculum planning and financial administration. Emphasis is upon output
oriented financial planning (program budgeting) . The specifications
"'"Dwight W. Allen, James M. Cooper, et al
..
Model Elementary Teacher
Education Program (Washington, D. C. : Government Printing Office, 1968.

3contained elaborate descriptions of the proposed program models. They
may best be described by summarizing some characteristics of one or
more of the nine models in the following paragraphs:
1. The new design for a teacher education program emphasizes the
interdependence of program planning and budgeting. A new conceptual
framework is proposed for the total budgeting process. The individual
elements of planning, programming, and budgeting are integrated into a
comprehensive, long-range planning process. The major purpose of this
format is to move budgeting from simply a justification-control-con-
straint function to an analytical framework for total organizational
planning. It introduces a system for the evaluation of school output
and school costs over time and provides a comprehensive framework for
rational planning.
2. Performance criteria (behavioral objectives) are proposed as a
4
central planning principle for developing a new model of teacher educa-
\
tion. Most curricula are written in terms of subject-matter and peda-
gogy; these might provide good advice for the teacher, but they ignore
the main issue; how a student learns. A performance curriculum differs
because it includes "behavioral objectives." Since a performance cur-
riculum assumes that the primary function of education involves some
intentional and directed changes in student behavior, it describes what
those changes in student behavior should be. Behavioral objectives tell
a student in advance exactly how he must perform, after he has learned

ksomething, in order to demonstrate that he has actually learned. In
other words, before a lesson begins, students are told what they must
be able to do when the lesson is over. A behavioral objective must
specify some ’’doing" that can be observed and some "doing" that can be
measured or judged as right or wrong by the instructor. A performance
based instructional system differs from the conventional system in the
nature of its evaluation. The criterion tests measure not what the
student has learned or studied--but what he is able to do as a result
of what he has learned or studied. The evaluation is related to the
behavioral objectives on a one-to-one basis. In addition, a minimum
of two instructional alternatives is proposed for each performance
criterion.
3. The educational program will include training strategies for
preparing trainees to plan individualized learning programs. The de-
sign components of the new instructional system include the following
kinds of processes: (a) diagnosis of the learner's strengths and weak-
nesses prior to instruction (assess pre-instructional behavior), (b)
development of learning materials designed to teach students how to
learn and how to make realistic choices, (c) segmenting of conventional
courses into smaller units of learning (instructional modules), achieve'
ment standards based on criterion referenced tests as well as the con-
ventional norm referenced tests.

5A typical instructional module represents about a two-week assign-
ment of materials in a particular subject. A module usually includes
the following seven basic elements: (a) A list of about three to six
behavioral objectives to be covered for the module, (b) A pre-test on
the objectives. The pre-test will cover all objectives and any pre-
requisites or entry-behaviors which the instructor feels should be
possessed by the learners in order to achieve the objectives, (c) Des-
criptions of learning activities. Students receive instructions direct-
ing them into certain tasks associated with the contract. For example:
attend a lecture, view a film, listen to a tape, or read a book. Learn-
ing activities are selected according to personal learning style, (d)
Student self-assessment. This can be described as a short version post-
test. These self-tests provide feedback to the learner and allow him
to assess progress toward the behavioral goals, (e) A post- test which
covers all behaviors described in the objectives. It becomes a source
of evaluation, (f) A list of resource materials to be used in the
unit: books, tapes, films, etc. (g) Opportunities for quest or depth
study. Quest activities provide opportunity for the learner to pursue
related in-depth areas. Such activities are intended to be student
initiated and fall in the category usually defined as independent study.
4
.
One of the main components of the proposed teacher education
program will be the implementation of micro- teaching in order to train
prospective teachers in certain technical skills of teaching. Micro-

6teaching is defined as a scaled down teaching encounter with short les-
sons (five to twenty- five minutes) to a small group of pupils (up to
five). The trainee’s performance is recorded on audio and video tape
for instant replay and self evaluation or supervision hy a trained
supervisor.
5. Preservice education and inservice education will become a part
of the same continuum. The new programs will provide for extended field
experiences for trainees and a continuous follow-up for graduates after
placement in a regular teaching assignment. Future inservice programs
will become increasingly coordinated between the teacher training insti-
tutions and the schools receiving their graduates. A closely knit re-
lationship between preservice and inservice will be developed.
These nine program descriptions constituted the basis of exemplary
teacher training models which could be developed by the applicant insti-
tutions within a five-year period and which would be generalizable for
implementation at other teacher training institutions. These programs
and their specifications provided the blueprints for the exemplary
teacher training programs of tomorrow.
In May, 1969
,
the University of Massachusetts, and seven other uni-
versities, were selected to carry on the studies for Phase II. The
Phase II project period extended from May, 19^9s through December, 19^9*
This study was directly concerned with the feasibility of developing,
implementing, and operating a model teacher training program based upon
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the specifications designed by one or more of the groups engaged in
Phase I of the project. The focus of the study was on the personnel,
facility, material, and financial requirements of the proposed model.
Purpose of the study
.
Utilizing the basic design developed during
Phase I, the University of Massachusetts' study attempted to answer six
questions regarding feasibility:
1. Is the model pedagogically feasible?
2. Is the model administratively feasible?
3. Is the model economically feasible?
4. Is the model technically feasible?
5. Are the clients whom the program is designed to serve, satis-
fied with the model?
6. How will the model itself insure updating and maintain its re-
levance for teacher education in the 1970's?
In the process of conducting the feasibility study, some aspects of the
model’s basic assumptions have been tested. Most notably, the concept
t
of a performance-based curriculum model, as a potential basis for re-
structuring the entire concept of elementary teacher training, has been
successfully operationalized. The results of the study produced two
basic kinds of data. The first set of data describes the resources,
plans, and strategies necessary to carry on major program development
during Phase III, the implementation phase. As described earlier, the
intent of the project is to improve elementary teacher education pro-
grams generally and not just to operate a number of model institutions.
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The second set of data shows the estimated costs, e.g., per student, of
operating the program at the specific teacher training institution con-
ducting the study. In addition, the estimated development, implementa-
tion and sustained operation costs for each of the program components
are shown. Chapter III describes the Massachusetts Model Elementary
Teacher Education model and summarizes the major findings of the Phase
II feasibility study and makes some recommendations for future direc-
tions. A complete description of the feasibility study is contained
in the Appendix.
Phase III of the Teacher Education Project will focus attention on
strategic, or long term, planning. If carried out as originally en-
visioned, it will involve a five-year period of development before all
components of the program are fully implemented and tested. This type
of development would include such activities as further planning and
development, field-testing, phasing in, and evaluation of each of the
#
program components. Major emphasis will be on the further identifica-
tion and description of the desired achievements of the program models'
organization, encompassing the central concept of program budgeting.
During the development and implementation phase, the program budget
becomes the connecting link between the program structure of the school
and its available resources; and it is the focus for organizational
planning, encompassing goal- setting, resource allocation, evaluative
review, and revision of objectives.

9With the application of systems analysis in education, the opti-
mistic expectation is that educators tfill view the whole structure with
all its subsystems, rather than engage in subsystems over-emphasis and
a selfish kind of optimizing of particular segments of the system.
Systems analysis furnishes a common framework for integrating the vast
amount of research data that will be generated during the Phase Ill's
five-year development period.
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CHAPTER II
ORGANIZATION OF PROJECT MANAGEMENT
Phase II of the METEP project was designed essentially as a re-
search and development effort . The major objective was to formulate
practical solutions (the innovations) to educational problems. The
program operation consisted of a series of research teams working in
' particular areas on educational problems. The prime objective of pro-
ject management was to provide an organizational climate that would fa-
cilitate the productive output of these groups. As a result, maximum
autonomy was granted to the research teams. The managerial effort was
directed toward creating the best research setting possible within the
constraints of available resources.
Though the candidate performed a variety of tasks during the opera-
.
tional phase of the study, the major share of time was spent in a manage-
ment function. In the latter role, the candidate was concerned about
the decision making activities of the managers of the various programs
and units. These series of actions were related to organization pro-
blem solving.
The initial activity of the candidate in the project consisted of
several meetings with the Project Director to discuss plans and proce-
dures to be followed in scheduling and coordinating the activities of
the various sut-units and processes associated with the project. A
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central objective was to search for a means by which the efforts of
several persons and many activities and events could systematically be
interrelated and brought into effective, functional relationships.
Subsequent activity involved a series of project planning meetings
between the project directors and pedagogical and administrative team
coordinators. During these major planning sessions, the project events
and activities were identified and duration times for accomplishing each
were assigned. From this information a squared PERT diagram was de-
veloped. See Figure 1 in the Appendix. The diagram showed a time table
for each of the project activities and how they interrelated. One of
the useful by-products of drawing a network is that the diagram can be
used as a means of communication. Policy is sometimes defined as the
means whereby an objective is to be achieved, and, in this sense, the
arrow diagram became a formal statement of policy. The diagram helped
V
to determine what had to be done, when, by whom, and in what time. This
technique proposes two major benefits: l) it provides a clear understand-
ing by all units and managers of the work they are committed to do, and
2) it delineates responsibilities between managers.
The next major activity in the project involved preparation of the
data necessary for the simulation modeling. Simulation and modeling
techniques allow the faculty and administration to see how certain
aspects of the program operation might work without actually going
through that operation. It provides an excellent tool for forcasting
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and analyzing alternative strategies in terms of curriculum design,
instructional procedures, staffing patterns, and facility utilization.
First, the parameter settings and assumptions were established for the
METEP program model. The data preparation required the specific identi-
' fication of all instructional alternatives for each of the performance
objectives, the various types of resources required (human and non-
human), the estimated student time required (expressed in hours), and
the number of students in the program. This process involved collect-
ing the basic information for the Performance Criterion forms from each
of the pedagogical areas. A sample Performance Criterion form is con-
tained in the Appendix. The data was coded and submitted for key punch-
ing in IBM cards. The printouts were later checked for errors and
logical inconsistencies. Subsequent sessions were scheduled with members
of the simulation team to interpret and analyze the simulation output.
Following the planning and development phase of the project (a
period of three months) each of the units prepared an interim progress
report. Included as part of the report was a statement of philosophy
for each pedagogical area. As a means of interrelating the work of the
various subsystems and program areas, copies of these reports were dis-
tributed among the members of each unit and program.
The candidate participated in a series of work sessions with indi-
vidual program managers to design and contruct network activity charts.
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These charts show a series of sequential steps necessary for program
implementation during Phase Ill’s development.
A major part of the candidate’s time was spent in coordinating and
integrating the activities of the various sub- systems and processes
associated with the project, scheduling a variety of planning sessions
and in general problem-solving types of activities. These activities
included a series of meetings for planning the design and development
of various program components in the METEP model (e.g., developing a
conceptual model of the testing and guidance subsystem by interrelating
its function to the educator component).
The management process required the monitoring of the work of the
pedagogical and administrative teams in terms of meeting the assigned
time requirements given to performing the various project activities.
Many of these activities were interrelated. Meeting schedules was
especially critical in those situations where the output of one sub-
unit would become the input into the process of another unit (e.g., the
preparation of input data by the pedagogical teams for the computer
simulation modeling).
Other types of activity associated with management of the feasibility
study included the following: (a) During the development phase of the
project, arranged for several general orientation meetings, involving
all METEP personnel. The schedule of project activities and events
were reviewed and discussed during these sessions, (b) Assisted
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members of the evaluation team in reviewing and analyzing the perform-
ance criteria developed by the pedagogical teams, (c) Arranged meetings
between members of various units and programs during the course of the
project, (d) Developed an outline of the final project report, re-
viewed the report requirements with the team leaders, and submitted a
copy to the Office of Education, (e) Participated in a meeting of
project directors at the Office of Education. The major purpose of this
meeting was to develop strategies for dissemination of METEP project
information to other agencies concerned with the education of elemen-
tary school teachers, (f) Assisted the Project Director in the editing,
organization, and preparation of the final project report.

1CHAPTER III
A SUMMARY OF A FEASIBILITY STUDY ON HIE
MODEL ELEMENTARY TEACHER EDUCATION PROGRAM
Introduction
The Model Elementary Teacher Education Program (METEP) represents
a totally new approach to organizational educational programming. De-
veloped around the concept of a performance-based curriculum design as
a central planning principle, the program employs a broad systems ap-
proach to new developments. The model is made up of a series of pro-
gram components or subsystems (e.g., educator component, management
subsystem, information subsystem, etc.). An objective of the study
was to provide for systematic integration of the formal subsystems in-
to a network of meaningful relationships. Basic in this concept is
the notion of "wholeness" and the synergistic idea that the total pro-
gram as an entity is more than the sum of the relationship of the var-
ious individual units.
The METEP model maybe described as an open and responsive educa-
9
tional programming system. An open system is characterized by a
mutual exchange of energy or information with other systems. It needs
structured feedback processes that will provide a continuous flow of
information (input) from all aspects of the environment, both internal
and external to the system. In contrast, the traditional teacher
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education program is essentially a closed system. There are no struc-
tured feedback loops which allow for systematic and continuous moni-
toring of information relating to societal changes and the changing
role of the elementary teacher. Because the traditional teacher educa-
tion program lacks a systematic data collection process for assessing,
analyzing, and classifying information about environmental states,
there is the bandwagon tendency to incorporate the fashionable and
high- status curricular, organizational, or technological innovations.
With such random adoption of innovations, disenchantment generally re-
sults as the innovations are found to be either inappropriate to the
system or are unable to produce th?~ expected results which were pro-
jected for them. All too frequently the organization into which new
t
and innovative programs are implemented tend to be inappropriate. The
lack of an effective approach for implementing new programs emphasizes
the critical need for a clearcut, functional mechanism (a construct for
integrating new programs) for planned change.
The major component in the METEP system is the educator subsystem.
The other supportive components (administrative subsystems) in the model
are designed to produce the kinds of products and services that increase
the output capability of the programs in the instructional system. The
educator subsystem is responsible for determining the basic constructs
around which the total education program is structured. From these con-
structs the array of performance competencies are developed. Three such

17
hierarchical areas were identified during Phase I of the study: l)
mastery of content knowledge produces subject matter competency; 2)
mastery of content knowledge plus behavioral skills produces presen-
tation competency; 3) mastery of content knowledge plus behavioral
skills plus human relations skills produces professional decision-
making competencies. These three elements become the relatively
fixed components (constants) of the curriculum model; they combine
to provide the central constructs for organizing the METEP program.
Variables of the program are the performance criteria and instruc-
tional alternatives.
Compared to traditional course offerings found in conventional pro-
gramming, the process of segmenting the performance criteria and instruc-
tional alternatives into a series of modular units provides increased
scheduling flexibility. The relatively precisely defined curricula and
i/
associated learning materials combine to form a highly adaptive, flexi-
\
ble organizational structure.
The purpose of this chapter is to present a summary of major find-
ings of the study and to point to implications these results might
have for future curriculum reform. While not included in the body of
the thesis itself, it is recommended that it is essential that those
interested in fully comprehending the outcomes of this study should
examine the reports, describing the METEP subsystems in their entirety,
which are contained in the Appendix.
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Basic assumptions underlying the Model Elementary Teacher Education
Program are the following:
1. For education to be truly responsive to the changing needs of
both society and individuals, educational goals become an integral part
of the initial planning and programming process.
2. The criterion of time currently used to measure the educational
progress of a student is at best only incidently relevant to the stu-
&/
dent's ability to perform.
3. The process of change must be institutionalized so that it be-
comes an integral part of the educational structure. The first step
in this endeavor is the thorough analysis of educational roles, tasks,
structures, and objectives.
U. Optimal individual learning conditions may be created if educa-
I
tors learn to correctly match teachers, materials, structures, and
students
.
5. A flexible teacher education structure is required if new al-
ternatives for learning opportunities and experiences are to be con-
ceived, implemented, and evaluated. Variable entry and exit points,
performance criteria, multiple instructional routes for individualized
learning, differentiated staffing, and continual in-service training
programs become the central unifying elements of the instructional
system.

PEDAGOGICAL FEASIBILITY
The central purpose of feasibility testing was to determine
whether or not a performance-based curriculum model, utilizing perfor-
mance criteria and instructional alternatives as organizing elements,
could successfully be adopted as a planning principle in designing and
developing a new model of elementary teacher education.
Each of the five curriculum areas involved in the feasibility test-
ing approached the problem from a different perspective. The purpose
of including the array of widely differing approaches was an attempt to
gain insights into relative training consequences, and to discover
levels of acceptance and attitudes of the trainees toward the varied
approaches. The social studies team tested a representative sample of
performance criteria, covering their four key aspects of social studies
education: l) Model Building, 2) Skills, 3 ) Values, and h) Practical
Training. The purpose was to gain an overall picture of this method’s
instructional effectiveness. The language arts team tested all of the
performance criteria covered by the elementary education "block" pro-
gram. A new hierarchy of constructs, a set of experiences designed to
broaden the behavioral options to the teacher, was tested in the human
relations component. The mathematics team concentrated its efforts on
a typical content module, equivalent to a week's work in a three semes-
ter-hour course. Five goals for the science team were identified:
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l) to discover the present ability of prospective elementary teachers
in scientific areas; 2) to develop alternative routes of instruction
for the trainee who did not pass the performance criteria; 3) to allow
students to move through the performance curriculum at their own rate;
4) to test the value of instructional alternatives by measuring fail-
ure versus success rates; 5 ) to consider the long-term benefits of this
type of instruction.
Because of the differing approaches, the reports summarized here
are very different in their nature. The overall results of the study
demonstrate that the basic notion of designing a performance curriculum
for pre-service teachers on the basis of explicitly stated performance
criteria and well defined instructional alternatives is feasible. Fur-
ther, it is strongly recommended that efforts to develop such a curric-
ulum be continued.
The major findings of the study were as follows:
Social Studies .
1. The majority of performance criteria would be mastered by the
majority of students (approximately eighty per cent) after completion
of one instructional alternative. Approximately ninety five per cent
passed the performance criteria after two instructional alternatives.
2. One of the most intriguing findings of the study concerned the
wide range of time required to complete the performance criteria.
Time ranges from five minutes to half an hour were not unusual. In
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one case, the range varied from fifteen minutes to five hours. The
average time to complete a performance criterion was less than an
hour.
3. A sample of more demanding specialist level performance criteria
were administered. It was found that most students, with effort, could
complete specialist level material in the social studies.
4. An overwhelming number of students (approximately eight- five
per cent) chose the classroom instructional mode.
5. Students appeared to respond positively to the instructional
alternatives. The ratings ranged from' "good" to 'Very good".
Language Arts .
Communication is the prime focus of the Language Arts team. Lan-
guage arts include listening, speaking, reading, and writing. Newly
considered techniques such as non-verbal communication, technological
developments, and multi-media methods were incorporated into the pro-
gram.
With this philosophy in mind, the Language Arts team selected per-
formance criteria which would enable the teacher trainee to: l) Com-
municate effectively both verbally and non-verbally
; 2) have knowledge
of the process of communication; 3) ability to diagnose skills necessary
for communication; 4) have knowledge of a variety of approaches and
material for teaching language arts, and be able to select these ma-
terials appropriately.

Language arts included all 120 students in the elementary educa-
tion "block" and was the only group which was able to test their pro-
gram in a "full reality setting." As such, data analyses were greatly
complicated and it was not possible to provide substantive statistical
findings as of the time this paper was written. A comprehensive set
of measurements has been taken and will be reported later.
Important subjective findings at this point include:
1. Generally, most of the students were very enthusiastic about
the program. They commented that they felt better prepared to teach
reading and language arts than many of their predecessors had communi-
cated to them.
2. Students were especially pleased with the variety of approaches
and materials presented. For example, the use of such approaches as
basal, eclectic, linquistic, phonic, i/t/a, programmed, individualized
and experience approaches to teaching reading was proved valuable in
the field.
3. Although most of the students selected the lecture as their
primary instructional alternative, the fact that the choice was legi-
timately theirs greatly affected their attitude toward the instruc-
tional alternative.
The prime evaluation of this program might be found in the model
student response that they were now aware of many alternative approach-
es to teaching language arts skills and had internalized the concept
'
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that no one approach was the exclusively correct one. As such the
Language Arts team feels strongly that the performance approach was
successful and looks forward to finding more means of relating it
directly and immediately to the student's practical needs.
Human Relations .
The central objective of the Human Relations team centered around
their general performance criterion aimed toward developing the "in-
tentional teacher." For practical purposes, the intentional teacher
was defined as a teacher who was able to demonstrate a wide variety
of specific human relations behaviors, teach them to others, and de-
velop a variety of classroom procedures through which these skills
could be taught to children.
This objective was made more operational by the testing of four
specific performance hierarchies: relaxation training (special em-
phasis on the importance of a relaxed person for the teaching and
learning process), non-verbal skills (importance of communication
other than through words), attending behavior (how listening skills
can be taught and used for better interpersonal interaction and in-
creased classroom communication), and decision making (development
and selection* of alternative possibilities for behaving in a variety
of situations). Each specific hierarchy had a set of specific per-
formance criteria attached to it. Students were not allowed to move
to the next level until they had successfully completed each step.
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The following were the major findings:
1. Experimental trainees developed more positive self-concepts
as measured on a standardized self-concept instrument.
2. Experimental trainees rated themselves as more skilled on all
four behavioral hierarchies on a semantic differential scale.
3. Behavioral measures of relaxation ability using delayed
auditory feedback failed to reveal any differences between the two
groups
.
4. On a test of decision making, the experimental group identi-
fied significantly more alternatives of a higher quality.
5. The experimental group developed a more extensive and higher
quality program of teaching a human relations training program in
racial relations when both groups were asked to generate a classroom
unit in this area.
6. Course evaluation forms revealed an extremely positive student
response to the entire program. All instructional alternatives were
enjoyed, with microteaching the small elementary student groups proba-
bly the favorite activity.
Mathematics .
The Mathematics team has developed a comprehensive approach to the
^ teaching of this subject within a performance curriculum which involves
mathematical content, pedgogical method, and expressive experience.
Within the limited time of the feasibility study, the Mathematics team
jn
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elected to consider one component of the program so as to examine one
^ area in detail. The module selected was numeration systems for the
system of whole numbers, roughly equivalent to a typical week’s work
in a regular course.
The feasibility study examined the performance criteria of that
module through comparison of the effectiveness of four instructional
alternatives: l) classroom instruction; 2) semi-automatic audio-visual,
in which students worked independently in a study carrel equipped with
a semi-automatic audio-visual instructional system; 3) written pro-
grammed instruction; and 4) standard textbook.
Twelve students were assigned to each of the four instructional
modes while an additional forty-eight students were given free choice
to select which instructional mode they themselves felt was most ap-
propriate .
The following were the key findings of this study:
1. The ninety- six students had a mean pre-test score of 2.4 and a
mean post- test score of 11.1 out of a possible total of 15* This
would seem to indicate that the students learned the specific content
of the section.
2. No significant differences were found between any of the in-
structional methods as outlined above. It would seem that students
can learn material via a variety of instructional routes.
\
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3. The forty-eight students with free choice divided in their
choice of instructional alternatives as follows: class, 7; audio-
visual, 7; written, h', and text, 30. No differences in achievement
were found between free and directed choice of instructional modes.
1+. Similar findings were found on attitudinal measures toward the
instructional experiences on a semantic differential test for all but
the audio-visual mode. Significant attitude improvement was shown
on the audio-visual mode.
5. Examination of student aptitude failed to reveal any consist-
ent findings related to instructional alternatives.
It is believed that the mathematical program is well suited to a
performance approach. Students appear to enjoy and appreciate the
alternative methods for learning the material. Future plans call for
more extensive testing of other curricular areas of the mathematics
program.
Science .
The Science team examined a broad range of performance criteria
selected as representative of many important constructs and methods in
science. These criteria were selected from an examination of science
and science teaching with a special effort to select broad skills which
might be useful in more than one scientific area. Five goals for the
Science team were identified above.
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Some of the key findings of the study follow:
1. Fifty-eight per cent of the performance criteria were passed
without the student having to take an instructional alternative. Only
three per cent who thought they could complete a performance criterion
without taking an instructional alternative were unable to pass the
test. This would seem to indicate the validity of utilizing the per-
formance criterion approach as a method to save student and professor
time, since the students are obviously acquiring many of the necessary
skills and knowledges in their science courses in the College of Arts
and Sciences.
2. Most students chose class instruction as their first instruc-
tional alternative. Second choice was videotape when available. Next
came talking to friends, and least popular were the selected readings.
Students who attended class tended to take a longer time to pass the
performance criteria than those who selected other routes.
3. After talcing an instructional alternative, approximately five
per cent of the students failed and had to receive further instruction.
Many students seemed afraid to deviate from the traditional pattern of
attending classes. Due to the low failure rate, it was not possible
to compare adequately the quality of the instructional routes.
h. Student evaluation forms indicated general satisfaction with
the program.
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Summary of Findings and Recommendations .
1. The pre-test concept as a structural element in curriculum de-
sign seems valid. A large number of students were successfully able to
pass performance criteria without receiving instruction. For example,
in the science area, fifty-eight per cent of the performance criteria
were passed without the use of instructional alternatives. This seems
to indicate that some students in traditional courses are receiving a
needless repetition of material they already have mastered.
2. Most students selected the class mode of learning as their first
choice of an instructional alternative. Initially, the students seemed
afraid to deviate from their traditional pattern of attending class.
However, if the patterns of future studies follow as they did in this
study, students will elect those instructional alternatives which they
perceive as the most reliable method of learning. In other words, stu-
dents who do not feel secure about the material being learned will tend
to participate in a mode of learning most familiar to them; those who
feel confident may select a more unique mode of instruction.
3. Student reponses to a questionnaire showed that the students
were well satisfied with the new approach as a whole. Students clearly
seemed to like the idea of having a choice about their approaches to
learning.
4. The hierarchy of skills being tested by the new human relations
component seem measurable and definable for purposes of instruction.
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5. There were no differences in achievement between students who
took different instructional alternatives. Aptitude- treatment inter-
actions did not appear. The results show that students can learn to
achieve the selected criteria by each of the instructional modes de-
veloped for the study.
Implications for Curriculum Reform .
1. It is a reasonable assumption that it is impossible to identify
in behavioral terms all desirable educational outcomes. By focusing on
a limited number of objectives, certain educational opportunities might
be diminished. Perhaps educational encounters that invite exploration
and reflection need to be included in a learning module; experiences
that foster divergent thinking and creativity rather than being exclu-
sively concerned with convergent behavioral outcomes.
2. Greater articulation between curriculum areas seems necessary.
The relationship between the behavioral aspects and content aspects of
instructional objectives needs to be further studied. Structural simi-
larities do exist between fields, especially in the behavioral dimen-
sion. Take for example the concept of interpretation. If a learner
has an opportunity to come in contact with an array of structured ex-
periences that provide practice in trying to interpret data that are
new to him, he can develop certain principles of interpretation that
can be applied in different fields of study.
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3. The I^ETEP programming concepts seem applicable not only at the
\
University of Massachusetts, but in other teacher training programs as
well. The concepts of relatively precisely defined performance cur-
ricula and associated learning materials are easily transferred to a
wide variety of settings.
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MANAGEMENT SUBSYSTEM
The management team was concerned with four basic problems: l) to
design the teacher education program as a total educational programming
system, detailing all of its subsystems, elements, functions, and pro-
i
cesses, 2) to develop a decision-making system that could feasibly
solve the problems that the METEP program will generate during the five-
year developmental period, 3) to determine a means by which the func-
tions and processes of the various subsystems could be integrated into
a single operating system, and 4 ) to design functions that will pro-
vide both an adaptive and learning capability for the METEP organization.
A conceptual model of a problem-solving system was proposed. See Figure
1. The decision-making tasks are broken down into a series of ten se-
quential steps. Each of the subfunctions is briefly described:
1. Define organizational goals. Performance goals provide criteria
for measuring alternative lines of action. They become the basis for
measuring the effectiveness of program activities.
2. Problem raising. Data collected from both the internal and ex-
ternal environments provides the input for the system. This step sensi-
tizes the program to changes. It is assumed that the nature of the
clients of the METEP program will change over time, that their demands
will change, and this function will, through appropriate monitoring
procedures, make the program more responsive and adaptive.

METEP
ORGANIZATIONAL
PROGRAMMING
SEQUENCE
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3. Problem investigation. Step three in the decision-making se-
quence isolates the cause of the problem.
4. Search for alternative solutions. The process involves devis-
ing the technology to act in a given problem situation.
\
5. Select the best solution. The costs of a particular course of
action are compared with anticipated costs. Here you estimate the
maximum payoff for each alternative solution.
6. Consensus. Calculate net (total) organizational payoff.
7. Authorization. Approval of organizational solution. This in-
volves the approval of monetary or other types of resources.
8. Implementation. Involves putting the new solution into opera-
tion. The proposed process of implementation and modification of
organizational resources will have been described in the solution (step
five)
.
9. Direction procedure. Explanation of solution to personnel who
carry out the direction. At this step solutions are converted into
the action phase.
10.
Audit. Evaluate payoff from a given solution in terms of ex-
pected value.
A decision-making control unit is introduced as the organizational
device to assure that the METEP system will operate in a systematic,
integrated manner. A segment of the control element acts as a sensory
mechanism to indicate the nature of environmental changes. Another
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element within the unit indicates the state of the art of each of the
subprocesses at a given point in time. The control unit is further
broken down to assure that the system makes adjustments and maintains
a balance between processes of the various subsystems. In order to in-
crease the output capability, or performance of the system, a design
function is added to the unit. The designer attempts to improve the
effectiveness of each element in the control unit.
A distinquishing feature of the proposed management approach is
that a series of separate functions found in the conventional system
(e.g., planning, organizing, staffing/ and control) are integrated into
a single function of organizational problem solving. The new construct
focuses upon this basic and essential task of management (organizational
problem solving)
.
The proposed management model is suggested as a feasible point from
which to begin a management system. It is estimated that by the end of
the second year of Phase III, the full functions will have been develop-
ed and the METEP management system will be fully operational.
Validation of the proposed model will depend upon the availability
of historical data based on the performance of the management system
as it merges over a five-year period.
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1 MANAGEMENT INFORMATION SUBSYSTEM
\
Assisting in the program budgeting process will be the management
information subsystem. This basic unit relates to the gathering, mani-
pulation, and relay of information. It will be constantly storing basic
data between the four files (student, resource, performance criteria,
and instructional alternatives) and the output data of the area pro-
grams .
The flexibly structured curriculum model, combined with program
oriented budgeting, makes the demands for information greater in the
METEP program than in a conventional educational system.
As is evident from the foregoing description of the teacher educa-
tion project, the system emphasizes active learning on the part of each
trainee and attempts to develop him as an independent learner. Students
are asked to make a variety of choices about instructional alternatives
in which they engage in a given unit.
For example, the instructional module provides for a pre-test prior
to instruction. Based on the results, the pre-test will determine
whether the student would have additional instruction prior to taking
this module, study all or selected portions of this module, or proceed
to the post-test or following module.
Keeping track of performance criteria passed and instructional al-
ternatives chosen, as well as the demands on faculty, facilities,
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equipment, and research data necessitates a computer-based information
system, which has been designed for the program. The role of the com-
puter is that of monitoring and operating an information system which
is used as backup support for the instructor. The computer becomes an
information system which records the trainee's learning and academic
history and his program of studies, scores the tests and examinations
and furnishes on a retrieval basis this information back to the instruc-
t
tor or counselor.
The role of the computer-based management information system will be
to make the informational aspect of the METEP system efficient and eco-
nomical. Its function is to handle the scoring, the record-keeping,
the comparing of student and instructional materials, and instructional
modes, the scheduling of resources, furnishing basic data for both
short and long-range planning (planning and control of resources). This
data will be useful for both maintaining the operational system and for
providing statistical information for conducting academic research.
Testing, Counseling, and Guidance .
The METEP system proposes a plan for an individualized instructional
program. The testing and guidance functions must have a capability to
process a range of data input types from the "hard" results that may be
obtained say, in the Mathematics Area, from paper and pencil tests, to
the less structured evaluation of human behavior, as in the Language
Arts. A requirement of the system is a testing program for assessing
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the trainee’s performance relative to the performance criteria. The
items in the tests will be based upon the behavioral objectives them-
selves and not on the material the trainee studies as a means of achiev-
ing the particular objectives. Thus, the tests are designed to measure
not what the student has learned or studied, but what he is able to _do
as a result of what he has learned or studied. The items or tasks in
the criterion tests are related to the behavioral objectives on a one-
to-one basis. The results of the tests will be then reported in deci-
sion-making terms. At this point, the student is advised to proceed to
the next set of objectives, or he is re-cycbed until he masters the
objectives originally assigned. Figure 2 shows a flow chart of the
process
.
The system starts with the administration of a pre-test. On the
\
basis of the results, the trainee selects the most appropriate way for
mastering the objectives in the module. It is the desire here to iden-
tify the learning style of the trainee. After participation in an in-
structional alternative, the student takes a self-test. These tests
provide feedback and allow the student to assess his progress toward
the instructional goals. Again, these test results are reported in
decision-making terms.
^ To accomplish the testing, counseling, and guidance procedures, a
combination of both decentralized and centralized counseling and test-
ing is proposed for the METEP program. In some areas, such as language
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arts, where some of the performance criteria are rated by a group of
pre- trained raters, the more decentralized form of evaluation will pre-
dominate, whereas in others, such as mathematics, a more centralized
"paper-and-pencil" testing approach will be natural. The results of
the feasibility study showed that a combination of decentralized and
centralized testing will be desirable, economic, and satisfying to both
student and staff.

4o
ECONOMIC FEASIBILITY
The budgeting subsystem . The METEP budget is a financial expres-
sion of the purposes, objectives, and activities of the proposed educa-
tional program. Its basic distinction from conventional budget planning
is that the focus is upon the outputs of an organization rather than
upon "incremental style" input items. Planning-programming-budgeting
system (PPBS) is the technique proposed as the METEP budgeting process.
The major advantage of the approach over conventional budgeting proce-
dures is that in the new format emphasis is placed upon program outputs
(i.e., in terms of behavioral outcomes) rather than on the inputs that
are necessary to support these programs^ (examples of input components
are personnel, materials, space, and facilities). Program budgeting des-
cribes accomplishment rather than' things purchased. Output performance
indicators are utilized, such as indices that measure changes in trainee
cognitive development. Another major advantage of this approach to ed-
ucational programming is that all of the personnel, materials, and fa-
cilities costs are not grouped together in lump-sum categories. Rather,
each area component is broken down and identified with the specific pro-
gram and objectives that it is designed to support. In this manner, the
Program Director has a better programmatic understanding of the opera-
tions, both current and long-range, and of the allocation of resources
with the respective departments. This"approach systematizes the flow
of internal evaluation and analysis.

hi
Instead of showing budget dollars by an object-of-expenditure classi-
fication, PPBS is designed to relate program to resources that are then
transformed into budget dollars. Both programs and resources are pro-
jected for at least five years into the future. PPBS attempts to struc-
ture an integrated decision-making procedure in such a way that resources
are allocated efficiently to achieve specified objectives. It provides
a conceptual framework for the totel budget making procedure.
Cost-effectiveness Analysis .
In order to determine program payoff, the costs of a particular
course of action should be compared with anticipated benefits and then
weighed against alternative courses of action. This analytical approach
is designed to aid in the evaluation of competing alternative solutions
in a given problem situation. Here you estimate the maximum payoff for
each alternative action.
Created as a means of solving problems of choice, cost-effective-
ness analysis enables a decision-maker to choose among feasible alterna-
tives on the basis of least cost and greatest effectiveness. The cri-
terion for preference is estimated cost in relation to anticipated per-
formance for each alternative. An inherent danger is that one might
judge the merits of competing programs in terms of costs along (economic
benefits) rather than in comparison with benefits (non- economic objec-
tives). The greatest difficulty in determining program effectiveness is
in obtaining adequate measures of output' that can be related to costs.

b2
Operating Costs of METEP .
By the fifth year od development, METEP will be a fully operational
teacher education program capable of handling 800 students in the sys-
tern. The current expenditure for the Elementary Teacher Education Pro-
gram is approximately $1,580 per student, figured in 1970 dollars. The
estimated cost for operating the METEP system, not including develop-
mental costs, is $1, 969 Per student, also figured in 1970 dollars.
This represents an increased cost of twenty-four per cent over the ex-
isting Elementary Teacher Education Program. However, it should be
noted that the major increase in cost ^is a result of additional person-
nel necessary to operate METEP.
Simulation Modeling in METEP .
Of recent development is the use of computers to simulate the es-
sential elements of a complex educational problem. The application of
simulation modeling can be useful in the planning of future educational
programs. Integrated with the program budgeting process, simulation
modeling provides an effective tool for formulating more productive
decision rules for the organizational decision-making process. Its
potential can be more fully realized when the organization has been de-
signed as a total system. It has consequences for improvements for for
casting and analyzing alternative allocation strategies in terms of pro
gram size, facility utilization, and economic feasibility (investment
analysis).

The objective of simulation and modeling techniques is to test out
and examine many hypotheses concerning system functions, without ac-
tually going through the operation^- -The benefits of simulation model-
ing include gaining an understanding of the organization as a total
system through a successive breakdown of the whole into a series of
parts, and the hypothesized relationship between these parts. Appli-
cation of these techniques further reveals the state of the art of any
sub-process at any given time.
EDSIM 2 was the major simulation model produced during the feasi-
bility study. The results of EDSIM 2 showed that curriculum simulation
allows the rapid examination of key theoretical and functional ques-
tions, and that a capability has been established for making better
decisions as the METEP project progresses. A separate report will
document the data collected to indicate the working of EDSIM 2.

CLIENT ACCEPTABILITY
The goal of the client acceptability study was to obtain the re-
actions of a representative sample of interested lay people and
professional educators to the METEP program goal. Reactions and
suggestions were gathered via a reaction panel and questionnaire.
Teacher trainees participating in the pedagogical feasibility studies
were surveyed and asked to give their reactions to the flexibly sched-
uled instructional system.
Data collected from the various client groups showed strong ap-
proval to the METEP program. The students in the program, public
school personnel, parents, and state officials all have expressed ap-
proval of the model and its underlying assumptions.
EVALUATION AND RESEARCH
The METEP program suggests a totally different approach to develop-
ing an evaluation model. Keeping in mind the basic design of the sys-
tem (an adaptive system with a redesign capability) program output can
be fed back regularly through the system to improve its performance
.
The instructional elements will be developed through a "formative"
evaluation program rather than what might be called a "summative" eval-
uation process. "Formative" evaluation provides a way of making deci-
sions concerning revising, refining, and discarding facilities, ma-
terials, and methods. "Formative" evaluation techniques are employed

when one is interested in revising an ongoing project. The second pur-
pose of evaluation is to determine the overall effectiveness of the
project, referred to as "summative" evaluation. Whereas formative
evaluation will be conducted primarily during the first two or three
years of the project, the emphasis will shift in the third year towards
"summative" evaluation.
Formative evaluation provides for continuous improvement of all
aspects of the educational program. The system devises a series of
decisions with respect to components of the system (facilities, mate-
rials, methods, etc.) as compared to a single, overall evaluation of
the project. As more and better information is received regularly by
the programs, they continually improve all aspects of the program
model. If a particular component is not operating as expected, the
errors are looped back to the organization (through an input analyzer)
so that the deficient elements of the system can be either discarded or
redesigned and the outputs can become more productive. See Figure 3«
An important aspect of this part of the evaluation process will include
determining the extent to which the program is acceptable to a variety
of clients (students, parents, teachers, and state education officials).
This data will be available in the data bank for research in the vari-
ous content areas and for research -in the areas of time studies and cost
analysis. The cost-effectiveness analysis will be integrated with the
procedures designed as part of the PPBS system.
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HOW WILL THE MODEL INSURE AND MAINTAIN ITS RELEVANCE FOR
TEACHER EDUCATION IN THE 1970 'S
One of the prime objectives in planning and developing the METEP
program was to design a built-in arrangement for its future growth, de-
velopment, and change. The flexible structure of the program, utiliz-
$
ing performance criteria and instructional alternatives, is designed
for constant revision and updating. A central planning principle in
the entire programming effort was the concept of developing an open and
adaptive educational system. There are structured feedback loops with-
in the system designed to receive continuous information relating to
societal changes and the changing role of the elementary teacher. This
function is performed by a sub-process within the organizational deci-
sion-making system. Two types of adaptors sensitize the program to
external variables: (l) an input analyzer gathers data (equivalent to
a market research function), and (2) a program designer to improve the
adaptive mechanism of the system. Constant feedback is necessajry in
order to continually assess METEP program goals with those clients who
are affected by the program and the teachers who graduate from the pro-
gram.
SUMMARY
The METEP feasibility study was designed to answer six questions:
1. Is the model pedagogically feasible? The results of the study

48
demonstrate that the basic notion of a performance curriculum for pre-
service education of teachers on the basis of behavioral objectives and
well defined instructional alternatives is feasible. Students seemed
to like the idea of having a choice of instructional modes. Student
attitudes toward the program were positive.
2. Is the model administratively feasible? A management decision-
making system was designed that could feasibly solve the problems that
the METEP project will generate during the five-year developmental
period.
3. Is the model economically feasible? Operational costs for METEP
appear to increase twenty- four per cent over the present program. The
concepts of a flexible structure for development of a teacher education
program, a new program budgeting process, a systematic plan for analy-
sis of school output and school costs over time, and the integration of
simulation modeling, as a tool for forcasting and analyzing, provide
for an economically feasible teacher education program.
4. Is the model technically feasible? The model is made up of a
series of program components and supportive subsystems. The program
has been conceived as a total system. Designed from a system orienta-
tion, the METEP program will be able to take full advantage of the new
^ and emerging managerial technologies
.
5. Are the clients whom the program is designed to serve, satisfied
with the model? Data collected from various client groups showed strong

approval to the METEP program. Students in the program, public school
personnel, parents, and state officials all have expressed their ap-
proval of the model and its underlying assumptions.
6. How will the model itself insure updating and maintain its re-
levance for teacher education in the 1970's? The METEP program is
designed as an open and adaptive system (with a capability to re-
design itself) which systematically gathers information from both its
internal and external environment. This data is used to update all
aspects of the program.
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CHAPTER IV
RECOMMENDATIONS FOR IMPROVEMENT
OF PROJECT MANAGEMENT
In reviewing the administrative techniques, procedures, and strat-
egies followed by program management during the project period, a number
of recommendations are offered in this section. In terms of organiza-
*
tional problem solving, a greater planning emphasis could have been put
in the direction of designing the necessary machinery for planning and
installing a planned decision-making system. Such organizational plan-
ning could have been developed on the basis of the management problems
that emerged during the operational phase of the feasibility study. As
problems were initially identified by METEP organization members, each
problem could have been recorded', scheduled, and controlled through a
formalized problem-solving process (e.g., development of instruments
and measurements for evaluation of pedagogical feasibility). This type
of activity would have served to provide critically needed data for
Phase Ill’s development. Some of the problems which became evident dur-
ing the operational phase of the project will be briefly reviewed and
suggested procedures for coping with them are proposed.
There was a general lack of documentation of solutions to organi-
zational problems. Operating procedures and policies adopted within
the program were usually not recordedr—As.. .an improved procedure, team
6
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coordinators would be requested to record all procedures and policies
^ affecting their particular program, and, when new problems were indi-
cated, to record their solutions. Such procedures facilitate the trans-
fer of problems within the project because they are systematically
screened, classified, recorded, and scheduled. The recorded informa-
tion provides a basis for developing future program handbooks. Such
an historical record would be helpful during Phase Ill's programming.
Within each of the METEP program components greater attention could
have been directed to total program effect on decisions made within the
separate component areas and units. What impact did the output of one
sub-unit have on the input of another unit (e.g., the ultimate effect
of the flexibly designed curricula upon the management information sub-
system)? As one analyzes total program effect, program improvements are
calculated more in terms of net organizational payoff, rather than the
payoff to the subsystem (suboptimizing).
Greater articulation between team members of the various subsystems
should have been encouraged. An objective of the study was to provide
for systematic integration of the formal subsystems. This especially
applies to the educator component, the major component in the METEP sys-
tem. Educators need to experience and learn new approaches for realiz-
ing the full potentials of the technical elements of the system. As an
example, the management information and evaluation subsystems combine
to provide the educator component with the information necessary to
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perform its design function, gather information about student progress,
and evaluate the effectiveness of the program output. The extent to
which the instructional support systems are integrated into the peda-
gogical programs and are harnassed to accomplish total program objec-
tives may well determine the ultimate success of the entire METEP pro-
gramming concept.
Establish a central clearing mechanism for organizational problems
(control unit). An objective of this function is to increase inter-
program cooperation. Program managers would have full participation in
organizational problem solving. Unit leaders would come to realize that
they were responsible not only for their specfic areas, but, indirect-
ly for the toftal METEP program. With this type of an approach, the in-
fluence of personality variables of each unit leader would become less
significant in terms of total program output than is usually found in a
conventional programming process. The decision-making system becomes
more important than the influence of individual decision makers. Dis-
cussion of alternative solution to organizational problems by the unit
managers would tend to produce a greater understanding of the total
— \
METEP operation ( e.g., the members of the pedagogical teams would began
to appreciate the technical aspects of program simulation) . With great-
er general information, there would be less individual program orienta-
tion and greater willingness to see problems and their solutions from a
broad program perspective. Again, this principle would especially
A
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apply to interaction between members of the educator component and mem-
bers of the administrative, support units.
To cope more effectively with a series of organizational problems
that developed during the course of the feasibility study, effecting a
formalized decision-making process would have provided several advan-
tages: (a) A systematic way of raising problems and acting on them.
Also appropriate individuals would have been assigned to solve them.
(b) Program management would know exactly how unit managers were handl-
ing problems, (c) Responsibility for problem solution would rest with
the unit manager and not with program management, (d) It would cause
unit leaders to spend more of their energies performing activities that
were problem Solving in nature. Other types of activities (non-manage-
rial tasks) would be delegated.
Within the educator component, a greater articulation between cur-
riculum areas should have been encouraged (e.g., during the early stages
of the project period, an exchange of performance criteria between subj-
ect-matter areas). Perhaps new content and process components that
transcend traditional subject matter lines can be designed. The re-
\
suits of the feasibility testing indicated that a similarity does exist
between fields, expecially in the behavioral components. As convention-
al courses are divided into smaller units, the need for developing a
structural framework for organizing units of instruction at an opera-
tional level becomes apparent. This process requires the determination

5^
of the major components that operate as organizing elements for design-
ing individualized learning packages. Such elements include the neces-
sary procedures for generating performance-based curricula. During the
development phase (Phase III) of the METEP program, it is recommended
that the pedagogical leaders attempt to refine and group their area
performance criteria and instructional alternatives as well as elimi-
*•
nate those which prove redundant, ineffective, or unacceptable to stu-
dents. Such grouping and elimination will not only simplify the in-
formation system's requirements, but also provide logically clustered
^ sets of material which will lend some hierarchy of im portance and
/
relevance to the materials and thereby aid the information system, the
student, and the teacher at implementation time. These sets may be
described as learning packages or instructional modules.
The successful development of the METEP model requires the direct
involvement of other educational agencies concerned with the education
of elementary school teachers. This concept suggests the development
of a more extensive and direct relationship with other teacher training
institutions, public schools, educational industries, and educational
governmental agencies such as regional laboratories and Title III ed-
ucation centers. The contribution of these agencies would serve to
strengthen the proposed METEP model. It would focus its relationship
with the larger organizations with which the program would be associ-
ated. It would tend to create a condition wherein each participating
A
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unit draws strength and benefits from its relationship with others to-
ward accomplishing a common task. Each unit is able to provide unique
and direct input to the education of elementary teachers.
It would seem that a more direct involvement of the other education
centers within the School of Education would have been desirable. Early
involvement of total faculty (an influential client group) would pay
dividends during that period when the METEP programming concepts are in-
stalled at an institutional level. If the program budgeting process is
to be successfully phased into the School of Education, it should be
preceded by a dialogue between instructional personnel who develop and
implement the curriculum, and administrators who devise the patterns of
program support (e.g., a series of seminars on the concepts of systems
analysis and program budgeting). An important part of planning and
preparation for phasing in PPBS involves correspondence with adminis-
trators and educators that provides background information, objectives
of the new program, illustrative program structures, and general guide-
lines for the development and construction of the budget document. It
is imperative that the faculty and staff be well-informed about new
approaches to instructional and fiscal planning. There is evidence
that change takes place most significantly in a relationship which is
participative and collaborative (two-way communication).
Finally, regularly scheduled meetings between the individual pro-
gram leaders (sub-unit coordinators) and* the project directors would
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have been beneficial to the total effort. Unit leaders would have had
greater opportunity to discuss their problems, and critically review
and analyze their program needs on^a ^systematic basis. In situations
where program objectives weren't being fully realized, or on schedule,
appropriate adjustments could have be^n made in the scheduling of ac-
tivities or additional resources provided.
Ac
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SECTION I OVERVIEW

OVERVIEW
Introduction
The central purpose of the feasibility testing was to determine
whether or not a performance based curriculum model, utilizing per-
formance criteria and instructional alternatives as organizing ele-
ments, could successfully be adopted as a planning principle in de-
signing and developing a new model of teacher education.
The study was concerned with answering six questions regarding
feasibility:
1. Is the model pedagogically feasible?
2. Is the model economically feasible?
3. Is the model administratively feasible?
4. Is the model technically feasible?
5. Are the clients, whom the program is designed to serve,
satisfied with the model?
6. How will the model itself insure updating and maintain
its relevance for teacher education in the 1970's.
Rationale . The rationale for the METEP program can be summarized as
follows
:
1. For education to be truly responsive to the changing
needs of both society and individuals, educational goals
are an integral part in the initial planning and pro-
gramming process.
2. The process of change must be institutionalized so
that it becomes an integral part of the educational
structure
.
3. The criterion of time currently used to measure the
educational progress of a student is at best only inci-
dently relevant to the student's ability to perform
intellectually.
4. Optimal individual learning conditions may be created
if educators learn to correctly match teachers, ma-
terials, structures, and students.
1
5 . A flexible teacher education structure is required if
new alternatives for learning opportunities and experi-
ences are to be conceived, implemented, and evaluated.
Variable entry and exit points, performance criteria,
multiple instructional routes for individualized in-
struction, differentiated staffing patterns, forma-
tive and summative evaluation, micro teaching, and
continual inservice training programs become the uni-
fying elements of the program.
Phase II Project Management
.
The tasks of the pedagogical and admi-
nistrative teams were coordinated by means of a squared PERT diagram.
See Figure 1 . The diagram shows a timetable for each of the acti-
vities performed as part of the feasibility study. The diagram also
shows the interrelation of the various project activities. The PERT
diagram helped to determine what had to be done, when, by whom, and
in what time. Communications were maintained between these teams
through a series of weekly meetings of the team coordinators. The
team coordinators, along with the project management, served as the
control unit for the project. This unit coordinated all of the deci-
sion making activities. Following the development phase of the pro-
ject, each of the units prepared an interim progress report. As an-
other means of interrelating project activities, copies of the pro-
gress reports were distributed among the members of each unit of the
project. As a final activity, each of the teams was asked to draft
and prepare final reports; a summary of each follows. The reports
in their entirety, are contained in other sections of this document.
Pedagogical Feasibility
The central question asked by the several educational teams ex-
amining the validity and feasibility of the performance curriculum
approach was the rather prosaic, "Does it work?" In addition, most
team members are planning extensions and amplification of their work
They see themselves entering into a new career area, that of de-
fining more precisely educational objectives and using this procedure
to free students to develop into more fully mature professional edu-
cators .
The five teams exploring pedagogical feasibility were divided
into social studies, language arts, science, mathematics and human
relations. Each approached the problem of feasibility from a dif-
ferent perspective. The Language Arts team, for example, tested all
performance criteria with all elementary students involved in the
teacher training program. Mathematics, on the other hand, completed
a detailed evaluation of only one week's study material; in this way,
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useful information on the aptitude-treatment interactions was gained.
Human Relations was testing totally new constructs and needed to de-
termine if the constructs did indeed exist and were measurable.
As such, the five reports summarized here are very different in
their nature. Purposely, they answer different aspects of the per-
formance curriculum's workability. The question is whether or not
the individual investigators believe that student interest, accom-
plishment, and achievement merit further effort on their part. The
answer to this question appears to be a resounding, "yes".
The University of Massachusetts School of Education maintains a
five week education "block." During the first three weeks of the
semester, elementary trainees observed their future cooperating
teachers in classroom situations. This was followed by a five week
period in which students were instructed in educational methods and
then by eight weeks of practice teaching. This report distills the
activities and findings of the five pedagogical teams during the five
week block period.
A concise listing of the central pedagogical findings with poten
tial future directions follows the short summaries.
Social Studies. The Social Studies team sought to acquaint the teach
er trainees with four key aspects of social studies education: 1)
Model building. Students were introduced to several basic social
science models (e.g. Leonard, Kluckhohn) and shown how the models can
be used to provide pupils with an overall conceptual scheme of social
sciences for interpreting and categorizing facts and data; 2) Skills.
Students were introduced to the skills of social studies (maps, re-
ferences, written data, analysis); 3) Values. Teacher trainees were
introduced to the problem of how to help elementary pupils become
aware of issues and decisions and the values which underlie them;
4) Practical training. Trainees were encouraged and supported in ef-
forts to develop lesson plans, coordination with other subject matter
fields, and general planning efforts useful in the classroom.
Performance criteria were selected which are representative of
the specific aspects of social studies discussed above. A represen-
tative sampling of the entire program was selected so that an overall
picture of this method of instruction’s effectiveness might be pos-
sible. The program which developed placed heavy emphasis on permit-
ting students to chose between individual work or classroom inter-
action. However, additional instructional alternatives such as
visual material, videotape, and programmed instructional materials
were made available.
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The major findings of the study were as follows:
1. Approximately 80% of the students mastered the perfor-
mance criteria after taking one instructional alternative (ia)
95% after 2 IAs . Three performance criteria were com-
pleted by 80% of the students without any instructional
alternatives
.
2. All but one of the performance criteria in the program
were rated positively by the students. Generally,
knowledge and values PCs were rated lower than practical
training and skills.
3. There was a wide range of time required to complete
the performance criteria. In one case, the range
varied from 15 minutes to 5 hours.
4. A sample of more demanding, specialist level PCs were
administered. It was found that most students, with
effort, could complete specialist level material in
the social studies.
5. Classroom instruction was the most often chosen in-
structional alternative by a wide margin.
6. Students appeared to respond positively to the program
and rated the various performance criteria predomi-
nantly in the "very good" or "good" range.
The Social Studies team found the concepts of the performance
curriculum workable. They are interested in updating and making the
knowledge and values sections more "relevant" to the students, as it
is believed that these two areas are potentially most important to
every teacher trainee.
Language Arts . Communication is the prime focus of the Reading and
Language Arts team. Language arts include listening speaking, reading,
and writing. Newly considered techniques such as non-verbal commu-
nication, technological developments, and multiple media methods were
incorporated into the program. Traditional successful media was not
ignored or discarded, but their use was retained only when they were
the most relevant and applicable materials.
With this philosophy in mind, the Language Arts team selected
performance criteria which would enable the teacher trainee to:
1) communicate effectively both verbally and non-verbally ; 2) have
knowledge of the processes of communication; 3) ability to diagnose
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skills necessary for communication; 4) have knowledge of a variety
of approaches and material for teacning language arts, and be able
to select these materials appropriately. Twenty eight specific per-
formance criteria were selected which touch on all four aspects of
language arts learning.
Language arts included all 120 students in the elementary educa-
tion "block" and was the only group which was able to test their pro-
gram in a "full reality setting." As such, data analyses were great-
ly complicated and it was not possible to provide substantive stati-
stical findings as of the time this report was written. A comprehen-
sive set of measurements has been taken and will be reported later.
Important subjective findings at this point include:
1. Generally, most of the students were very enthusiastic
about the program. They commented that they felt bet-
ter prepared to teach reading and language arts than
many of their predecessors had communicated to them.
2. Students were especially pleased with the variety of
approaches and materials presented. For example, the
use of such approaches as basal> eclectic, linguistic,
phonic, i/t/a, programmed, individualized and experi-
ence approaches to teaching reading was proved valu-
able in the field.
3. Although most of the students selected the lecture as
their primary instructional alternative, the fact that
the choice was legitimately theirs greatly affected
their attitude toward the instructional alternative.
Students admitted that if it had been easier to gain
access to the audio-visual equipment they might have
used these instructional alternatives to a greater
extent. This will be investigated further during
the coming term.
4. Many of the students were pressed for time. It is sug-
gested that a longer time be made available to com-
plete the performance curriculum in this area.
The prime evaluation of this program might be found in the model
student response that they were now aware of many alternative approach-
es to teaching language arts skills and had internalized the concept
that no one approach was the exclusively correct one. As such, the
Language Arts team feels strongly that the performance approach was
successful and looks forward to finding more means of relating it
directly and immediately to the student’s practical needs.
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Science . The Science team examined a broad range of performance cri-
teria selected as representative of many important constructs and
methods in science. These criteria were selected from an examina-
tion of science and science teaching with a special effort to select
broad skills which might be useful in more than one scientific area.
Five goals for the Science team were identified: 1) to discover
the present ability of prospective elementary teachers in scientific
areas. This was examined through each student's ability to pass the
performance criteria without further instruction; 2) to develop alter
native routes of instruction for the trainee who did not pass the per
formance criteria. Special emphasis was given to the fact that dif-
ferent instructional routes are more favorable for some students than
others; 3) to allow students to move through the performance curricu-
lum at their own rate emphasizing with them the importance of indivi-
dual differences; 4) to test the value of instructional alternatives
by measuring failure versus success rates; 5) to consider the long-
term benefits of this type of instruction. In effect, do students
carry-over their learning of this type of instruction to the class-
room? This last objective will be examined at a later date.
Some of the key findings follow:
1. 58% of the performance criteria were passed without
the student having to take an instructional alter-
native. Only 3% who thought they could complete a PC
without taking an instructional alternative were un-
able to pass the test. This would seem to indicate
the validity of utilizing the performance criterion
(PC) approach as a method to save student and pro-
fessor time, since the students are obviously acquiring
many of the necessary skills and knowledges in their
science courses in the College of Arts and Sciences.
2. Most students chose class instruction as their first
instructional alternative. Second choice was videotape
when available. Next came talking to friends, and
least popular were the selected readings. Students
who attended class tended to take a longer time to
pass the PC than those who selected other routes.
3. After taking an instructional alternative, approxi-
mately 5% of the students failed and had to receive
further instruction. Many students seemed afraid to
deviate from the traditional pattern of attending
classes. Due to the low failure rate, it was not
possible to compare adequately the quality of the in-
structional routes.
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4. Student evaluation forms indicate general satisfaction
with the program.
On a more subjective basis, the instructors in the program felt
that the students were overly concerned about passing PCs and may not
have given sufficient attention to understanding on a broader basis.
This might be termed a "please the teacher" syndrome. Caution is re-
commended in utilizing this approach on a four year basis. Special
attention in the future should be given to developing performance
criteria which emphasize divergent thinking and creativity rather than
being exclusively concerned with convergent behavioral outcomes.
Mathematics . The Mathematics team has developed a comprehensive ap-
proach to the teaching of this subject within a performance curricu-
lum which involves mathematical content, pedagogical method, and ex-
pressive experience. Within the limited time of the feasibility
study, the Mathematics team elected to consider one component of the
program so as to examine one area in detail. The jnodule selected was
numeration systems for the system of whole numbers, roughly equiva-
lent to a typical week’s work in a regular course.
The feasibility study examined the performance criteria of that
module through comparison of the effectiveness of four instructional
alternatives; 1) classroom instruction; 2) semi-automatic audio-
visual; 3) written programmed instruction; and 4) standard textbook.
All of these instructional alternatives should be clear except pos-
sibly //2, in which students worked independently in a study carrel
equipped with a semi-automatic audiovisual instructional system.
Visual and oral illustrations and examples were presented to students.
Twelve students were assigned to each of the four instructional
modes while an additional 48 students were given free choice to se-
lect which instructional mode they themselves felt was most appropri-
ate .
The following were the key findings of this study:
1. The 96 students had a mean pre-test score of 2.4 and a mean
post-test score of 11.1 out of a possible total of 15.
This would seem to indicate that the students learned
the specific content of the section.
2. No significant differences were found between any of
the instructional methods as outlined above. It
would seem that students can learn material via a
variety of instructional routes.
3. The 48 students with free choice divided in their
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choice of instructional alternatives as follows: class, 7:
audio-visual 7, written, 4; and text, 30. No differ-
ences in achievement were found between free and direct-
ed choice of instructional modes.
4, Similar findings were found on attitudinal measures
toward the instructional experiences on a semantic
differential test for all but the audio-visual mode.
Significant attitude improvement was shown on the AV
mode,
5. Examination of student aptitude failed to reveal any
consistent findings related to instructional alter-
natives .
However, this study raised more questions than it answered.
While no statistically definable statement can made with regard to
recommending one mode of instruction over another, or with regard to
guiding students into any given mode on the basis of aptitude, re-
plication with a greater number of students might more clearly de-
fine this issue.
It is believed that the mathematical program is well suited to
a performance approach. Students appears to enjoy and appreciate
the alternative methods for learning the material and the attention
paid to individual differences (which alone might account for the
lack of differences in demonstrated achievement). Future plans call
for more extensive testing of other curricular areas of the mathe-
matics program.
Human Relations . The central objective of the Human Relations team
centered around their general performance criterion aimed toward
developing the "intentional teacher." For practical purposes, the
intentional teacher was defined as a teacher who was able to demon-
strate a wide variety of specific human relations behaviors, teach
them to others, and develop a variety of classroom procedures through
which these skills could be taught to children. A special emphasis
within this concept is that the intentional teacher must develop his
own conception of human relations and his own way to teach human re-
lations skills. Thus training in human relations was designed to
facilitate each individual’s own definition and development of human
relations skills.
This broad and ambitious objective was made more operational by
the testing of four specific performance hierarchies organized in
an "each one-teach one" framework. Once a specific human relations
skill was defined (e.g. relaxation, decision making, etc.), the skills
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were taught to the teacher trainees via a variety of instructional
alternatives (individual or small group instruction, reading material,
programmed text, videotape, or audiotape programs). The trainees
then taught the skill they had just learned to a friend. After
being ''checked out" on their ability to perform and teach the specific
skill in question, the trainees then taught a microteaching lesson
to a small group of students in the laboratory school. This parti-
cular model requires that the student first learn the skill, then
teach it to someone else, and finally, develop and adapt the skill
so that it can be taught to elementary children.
Four areas were selected for hierarchy development : relaxation
training (special emphasis on the importance of a relaxed person
for the teaching and learning process), non-verbal skills (importance
of communication other than through words)
,
attending behavior (how
listening skills can be taught and used for better interpersonal
interaction and increased classroom communication)
,
and decision
making (development and selection of alternative possibilities for
behaving in a variety of situations). Each specific hierarchy had
a set of specific performance criteria attached to it. Students
were not allowed to proceed to the next level until they had satis-
factorily completed each step.
Evaluation of the program utilized a multi-measure procedure
in which 22 experimental and non-experimental subjects were compared.
The following were the major findings:
1. Experimental trainees developed more positive self-concepts
as measured on a standardized self-concept instrument.
2. Experimental trainees rated themselves as more skilled on
all four behavioral hierarchies on a semantic differential
scale
.
3. Behavioral measures of relaxation ability using delayed
auditory feedback failed to reveal any differences between
the two groups
.
4. On a test of decision making, the experimental group
identified significantly more alternatives of a higher
quality
.
5. Data on behavioral indices of attention and non-verbal
skills have been stored on videotape and will be reported
in detail later.
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6, The experimental group developed a more extensive and
higher quality program for teaching a human relations
training program in racial relations when both groups were
asked to generate a classroom unit in this area.
7. Course evaluation forms revealed an extremely positive
student response to the entire program. All instructional
alternatives were enjoyed, with microteaching the small
elementary student groups probably the favorite activity
In short, the program did seem to teach the specific behaviors
which had been identified; the students enjoyed the program (8 out
of 11 plan to continue advanced work this coming term), and, on
a more subjective basis, students did seem to become more creative
and intentional in their view toward themselves and others. The
human relations team found the performance curriculum constructs
workable and enjoyable and look forward to refinement and further
development of more complete curricula in human relations.
Summary of Findings and Recommendations for Future Directions . Ab-
stracting the findings from each area, the following conclusions
seem central:
1 . A large number of students are able to pass performance
criteria without taking any instructional alternatives .
This would suggest that much of the work in regular class-
rooms in educational methodology is not a useful exercise
for many students and professors. The pre-test system
permits students to avoid needless repetition of material
they already know and frees them to move to more advanced
concepts
.
2. Students enjoyed having a variety of instructional alterna-
tives open to them, but surprisingly often chose regular
classroom work rather than other, more innovative approaches.
It may be that students and professors both need more
experience with less common instructional alternatives
such as videotape and other multi-media approaches. Students
clearly seemed to like the idea of choosing their own
approach to learning and this seemed to motivate them
better in the regular classroom.
3. No differences in achievement appeared between students
who took different instructional alternatives . One explana-
tion for this may be that the individualized approach
emphasizing pass-fail criteria resulted in each student
achieving the objectives. Further, each student may have
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tended to select the instructional alternative most suitable
for him as a way to achieve the common goal of passing the
performance criterion. Aptitude-treatment interactions
did not appear, perhaps for the reasons cited above.
4. Students and professors seemed to enjoy the performance
curriculum approach . The one exception to this was the
science staff who felt that the PCs selected did not allow
for sufficient creativity on the part of the student.
They expressed concern over some students who seemed more
concerned with passing the criterion than learning the
material. Seemingly, a performance curriculum approach
does not always end this old problem.
5 . The specific behaviors identified by the Human Relations
team
,
such as relaxation, non-verbal skills, etc. seem
measurable and definable for purpose of instruction. Students
appear to be interested in this new area as a major area
of interest within elementary education. In addition,
specifying the precise expectations within a performance
curriculum seemed to lead to more creativity and individuality.
Some future directions for the performance curriculum in elemen-
tary education seem apparent:
1 . An entire elementary education program centered around the
concepts of performance curricula seems feasible . As such,
efforts in the future should center on improving specific
curriculum areas, defining performance criteria more
precisely, and conducting further research into the area.
2 . Articulation between the curriculum areas is necessary
as there are important relationships between them . As
the several teams have developed specific performance
criteria, it is increasingly apparent that some overlap
exists. More important, however, is the discovery of
structural similarities between fields. For example, the
human relations construct of decision making is closely
allied to creativity within science and language arts or
to model building in social studies. It may eventually
be possible to restructure the elementary curriculum
around new skill constructs .
3. Important research areas have been opened . The present
study has raised more questions than it has answered.
We are interested in further studies of aptitude treatment
interaction, the effectiveness of varying instructional
alternatives, the "carry-over" of performance based
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learning to the classroom, and other questions. After
completion of this pilot phase, all participant investi-
gators felt they were now ready to ask and seek answers
to important questions. A knowledge and experience base
for further investigation has been built by the several
teams
.
4
.
The METEP program seems applicable not only at the University
of Massachusetts, but in other teacher education programs
as well . Important in this conclusion is the fact that
relatively precisely defined curricula and associated
materials are easily transferred to a wide variety of
settings. Once a performance curriculum is established,
it is our subjective belief that paraprofessionals and
aides can handle much of the specific supervision of daily
management of the program. Evidence in several areas
indicates that the performance curriculum can be arranged
to foster creativity and change, as opposed to repetition
and role learning.
Educational Program Implementation . A general plan for the implemen-
tation of pedagogical components is presented in the management
section (Figure 15) . A phased implementation schedule is presented in
the economic feasibility section (Figure 9).
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Management Feasibility
The primary question to be answered by the management subsystem
is whether or not the management system that emerges over a five-
year period can feasibly solve the organizational problems that
the METEP model will generate. This section of the report suggests
a conceptual model as a feasible point from which to begin the
initial test system.
METEP is concerned with developing an organizational process
that represents a suggested innovation in educational programming.
In order to illustrate the improvement in educational programming
that METEP represents, a comparison is made with the traditional
programming system (which essentially is a closed one or one
that is restricted to the academic community itself) and the METEP
model which is designed as an open and responsive system in terms
of environmental demands and changes.
The METEP model is based on the assumption that the nature of
the clients ( a series of groups whom the system is to serve) will
change over time, that their demands will change, and this unit
will, through appropriate monitoring procedures, sensitize the
system to such changes.
In comparison to the traditional academic structure, the METEP
organizational structure shows within it a series of new and/or
changed functions. (e.g., client demand analysis, cost-effective-
ness analysis) . Program development in the METEP model will be an
integrated process in terms of both the external environment as to
client needs, running through the entire educational programming
system to program review, and then looping back to research and
development for program modification or financial analysis.
As to the budgeting aspects of the model, these will be done
in terms of output characteristics through a planning, programming,
budgeting process (PPBS) rather than the traditional way of making
a budget ( a line-item control budget in which detailed classifica-
tion of objects jf expenditure (inputs) and control of these items
are emphasized)
.
PPBS places emphasis on the end objective (outputs) and the
control of costs needed to achieve these objectives. It focuses
on the budget decision-making process, particularly on the pro-
blems relating to resource control, allocation and use. It is
intended to bring about a more efficient and effective allocation
of resources (staff, facilities, equipment). This is achieved
through a careful appraisal of each program's needs in light of
the program's objectives and outputs.
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The entire METEP model is viewed as a learning system which
on the basis of its experience can self-correct its operations.
The most glaring design deficiency at this point in time in
the proposed management system is the lack of measurability of
the initial test system. In terms of the prototype system
recommended, metrics is several steps behind conceptualization.
An essential part of providing some assurance of maintaining
feasible design is, therefore, the provision during the imple-
mentation phase of the means to generate historical data which
is required as a basis for redesign.
Management Information System . This section proposes a feasible
management information system both to control the progress of
students through the METEP structure and also to generate sub-
sidiary management statistics for program diagnosis and analysis.
This section of the report is divided into four divisions.
Division One provides a preliminary description of general
information system design principles to facilitate later introduction
of operating constraints which we believe necessary for the success
of this project at the present time.
Division Two reduces these general principles to application
for the case at hand, the Model Elementary Teacher Education Program.
Division Three describes a basic information system proposed
as a bench mark for this project.
Division Four provides possible extensions and variations from
the bench mark case to illustrate alternate cost/benefit choices.
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Economic Feasibility
This section attempts to determine the economic feasibility of
the METEP project and to define the basic elements of the proposed
fiscal planning and control subsystems. The concept of a flexible
structure for institutionalizing change integrated with the concepts
of formative and summative evaluation, PPB, cost-effectiveness
analysis, and simulation modeling provide for an economically
feasible teacher education program.
The Budgeting Subsystem . The METEP budget is a financial reflection
of the project. It is the dollar statement of values and priorities,
indicating both direction and speed of movement toward project goals.
It is proposed that the success or failure of the METEP program not
be measured explicitly in dollars, but rather by the degree to which
structured goals are achieved.
Planning-programming budgeting (PPBS) is the technique proposed
as the METEP budgeting process. It is a technique which emphasizes
the end objectives (outputs) and the control of costs needed to
achieve these objectives. It focuses on the budget decision-making
process, particularly on problems relating to resource control,
allocation and use. PPB promotes comparisons between the resource
requirements of competing areas of the program. This is possible
because resource alternatives and programs are expressed in a
common denominator: the dollar.
The Accounting Subsystem . It is recommended that the proposed general
framework of the accounting subsystem follow from the PPB subsystem.
It incorporates the current public school practice of utilizing a
"Federal Accounting System" with program accounting. Each fiscal
transaction within the system is coded to: (1) indicate the purpose
of the expenditure or action, i.e., the activity - Instruction; (2)
describe the materials or services acquired i.e., the object -
Salaries; (3) indicate the area or subsystem of the activity, i.e.,
the program area - Social Studies. This three-dimensional accounting
subsystem will provide cost data necessary for PPB preparation and
control.
Procurement Procedure . The METEP Associate Director of Administration
is responsible for interfacing the project's accounting and procure-
ment activities. He is also responsible for the following: procure-
ment interface with the Assistant Dean for Administration, School of
Education; procurement of items and services required for the
implementation and operation of the project. Familiarization with
the procedures established by the University for purchasing materials,
equipment, supplies, and services; initiation of all METEP procurement
actions
.
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Program area and suhsystem coordinators will be responsible
for the following; informing the associate director of procurement
needs
j providing the planning documentation required for anticipating
most requirements.
Cost-effectiveness
. Cost-effectiveness analysis, a process which
relates cost and effectiveness (achievement data) will provide the
above administrators with data which relate the cost and effectiveness
of alternative courses of action. The data necessary for performing
cost-effectiveness analysis is provided by the management information
system and fiscal subsystems. The cost-effectiveness data will be
used in developing area PPBs and in evaluating the design of the system.
Cost-effectiveness may be analyzed at a program level, in each
educational area within the program, or may be further broken down to
be associated with costs of the various instructional alternatives
(IAs) within the educational area. These costs may be both fixed and
variable. Cost-effectiveness data can be used in making decisions
pertaining to the deletion, addition, and/or alteration of instructional
alternatives
.
It is extremely important to point out that the cost-effectiveness
data is a necessary but not sufficient base for making decisions. For
example, an instructional alternative may have a low utilization rate
and a high per student cost, while other IAs for the same PC may have
high utilization rates and low cost. Based entirely on the cost/
utilization data, consideration would probably be given to deleting
the high cost alternative. However, examination of the type of student
who successfully completes the high cost alternative may provide
additional data which would indicate the desirability of maintaining
the high cost instructional alternative. One of the inherent dangers
of using cost-effectiveness analysis in education is the misuse of
data by cost-oriented instead of student-oriented administrators.
Simulation Modeling . This section describes an attempt to further
develop a computer simulated model of the METEP program. EDSIM 2
was the major model produced during the feasibility study.
The results of EDSIM 2 show that curriculum simulation allows
the rapid examination of key theoretical and functional questions, and
that a capability has been established for making better decisions
as the METEP plan progresses
As the METEP organizational process is further developed during
Phase III, the simulator will be integrated into the proposed educa-
tional programming system. Interfaced with the financial analysis unit,
the model provides a tool for forecasting and analyzing alternative
allocation strategies in terms of program size, facility utilization,
and economic feasibility (investment analysis)
.
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Client Acceptability
This section of the report describes the reaction of a
representative sample of interested lay people and professional
educators to the METEP program. Data was collected by using three
different methods; a reaction panel and a response to a questionnaire
administered at client conference, obtaining reactions from directors
of teacher certification departments in state departments representing
selected regional areas of the United States, and a survey of reactions
of students participating in the pedagogical feasibility studies.
Reactions of students in the program are presented in each of the
pedagogical reports.
Data collected during the client conference showed unqualified
and qualified approval to the METEP program: the survey of the
directors of teacher certification departments showed that there
appears to be no problem for graduates of the METEP program in meeting
certification requirements. The In-Service component in this report
attempts two things: first, to design a tentative model for in-service
program, and second, to survey the in-service needs of the elementary
and public school teachers in the State of Massachusetts.
A tentative framework for an in-service model is proposed. The
survey indicated a need to establish in-service seminars and workshops
to improve skills and understandings in areas related to individualiz-
ing an educational program.
19
Evaluation and Research
This section of the report reviews some of the current
developments, as well as the associated problems, in the area of
evaluation and research methodology. Based on this review, a tentative
framework for the evaluation model and a partial list of research
questions is proposed.
The purpose of evaluation in this project is two-fold: first, it
provides a way of making decisions concerning revision, refining,
and discarding facilities, materials, and methods; this is referred to
as "formative evaluation". The second purpose of evaluation is to
determine the overall effectiveness of the project; this kind of
decision making is referred to as "summative evaluation".
The purpose of the basic research component will be to add to
the knowledge of the practices and methods of education. In order
that useful, generalizable research results be obtained, attention will
be given to the specification of treatment and experimental designs.
In order to facilitate the proposed evaluation model, it will be
necessary to administer a diverse battery of tests to students entering
the program and to define a variety of aptitude, achievement and
personality variables; including tests to measure intelligence. To
supplement this, biographical and high school records on students will
be collected.
The purpose of formative evaluation will be to suggest
improvements for the project while it is developing. The formative
evaluators will observe the workings of the project, intervening as
little as possible. Such evaluation will be in the form of teacher
reports, student interviews and discussions, questionnaires,
observations, test results, and outside professional views of produced
materials
.
The formative evaluation will have its effect in many areas of
the program. Raw data collected by the Management Information System
will be available in the data bank for research in the various content
areas and for research in the areas of time studies and cost analysis.
The cost benefit and cost effectiveness analysis will be integrated
with the procedures designed as part of the Planning-Programming-
Budgeting System.
Summative evaluation techniques will be applied in making an
overall evaluation of the project. Whereas formative evaluation will be
conducted primarily during the first two to three years of the project,
the emphasis will shift in the third year towards summative evaluation.
Data will be collected on large samples of graduating students from
other teacher-training programs for purposes of comparison.
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A number of evaluators have observed that global evaluation
directed at a general criterion of teacher effectiveness has yielded
few reliable and usable results. As a result, it is suggested that
separate evaluation of components or objects of a project be made.
One of the first steps then will be to specify the relevant
components
.
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How will the model insure and maintain its relevance for
teacher education in the 1970's?
This section describes an organizational process that will be
responsive and adaptive to change. As the program is developed
during Phase III, this function, described as client analysis, will be
integrated into the proposed educational programming process. It
is designed to systematically collect information relating to societal
changes and the changing role of the elementary teacher. It will
involve assessing client needs (this includes the different client
groups affected by the program) and the major aspects of the
environment (e.g. economic, political, sociological, ideological,
technological, psychological).
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SECTION II PEDAGOGICAL FEASIBILITY
SOCIAL STUDIES
Introduction
The social studies area is broadly divided into two sections re-
lated to two objectives:
1. To develop a comprehensive rationale.
2. To present in a concise manner the findings of the feasibility
study.
In the initial portion of the report, under the heading of "Goals
and Rationale", the philosophical orientation of the social studies
area is presented. This section builds upon the presentation made in
the previous report submitted to the Bureau of Research and offers a
more comprehensive coverage of the rationale. Secondly, over one
hundred performance criteria were developed. These criteria demonstrate
the specific short term goals subsumed within the rationale. These
criteria are located in Appendix A.
The remaining portion of the document is devoted to the presenta-
tion of salient aspects of the feasibility study. Each area within
this part consists of both the presentation of data as well as conclu-
sions. The components of this part are:
1. Schedule of Events
2. Methods of Selecting Performance Criteria and Instructional
Alternatives
3. Sample Syllabus Entry
4. Tables and Explanations of Findings
A. Pass - Fail frequency
B. IA selection
C. PC Evaluative Criteria
D. PC Usefulness
5. Student Perceptions of Program
6. Recommendations
7. Requirements
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Goals and Rationale . The world is in the midst of a social science re-
volution.
The profound problems of war, famine poverty, racism and ecologi-
cal disaster loom large on the near horizon. Can man successfully
overcome these problems? If so, what can the social studies in public
education do to contribute to the amelioration of these modern day
plagues?
We feel that a modem world needs teachers with distinctly differ-
ent skills and attitudes than the world needed just ten or twenty years
ago. We have developed a program in the social sciences which we feel
addresses itself to the demands of the last third of the twentieth cen-
tury.
Using society, the learner and the social sciences as data sources
we have derived the following institutional level objectives.
1. To comprehend, apply, analyze, synthesize and evaluate social
science knowledge.
2. To use the skills and procedures of a social scientist.
3. To understand value orientations which affect world societies
with emphasis on our society.
4. To create and maintain social studies as a meaningful part of
a student’s awareness of society.
5. To effectively utilize teaching skills.
Each of these objectives will be dealt with in the following areas
1. Knowledge
2. Skills
3. Values
4. Improvisation and Sensitivity (Practicality)
Knowledge
. We feel that this area is unique within social studies
teacher education. Rather than setting forth an extensive list of
areas in which the teacher should be knowledgeable, we have focused on
the use of social science models. We are basing this pedagogical deci-
sion on two premises:
'1. Given the knowledge revolution today, it is neither humanly
possible nor desirable to expect prospective teachers of ele-
mentary social studies to recall a plethora of isolated fac-
tual data. As stated most recently in Carl Rogers’ Freedom
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to Learn
,
we must involve ourselves in the process, the "how"
of learning.
2. Given the recent developments in the sophistication of both
citizenry and knowledge, it is desirable for teachers and
students to process knowledge on all levels of the cognitive
domain. (Bloom, Taxonomy of Educational Objectives: Cogni-
tive Domain )
Our interest with the knowledge component is to assess the ability
of the prospective teacher to approach, conceptualize and present the
content of the social sciences. If he is able to develop well organiz-
ed thoughts pertaining to a complex subject, then it is our estimation
that he will be able to understand and organize subject matter from
elementary curricular materials.
The Leonard "Cultural Model: A Suggested Framework for Organiz-
ing Knowledge . Dr. David Leonard views "culture" (defined as "the
totality of the means by which any human group lives") as having three
components which together can incorporate any social phenomena:
1. Material (all natural items plus those things derived from
them - food, shelter, tools, etc.)
2. Social (any relationship of individuals; any institutional
arrangement)
3. Symbolic (includes languages, number systems, belief systems,
values, rituals, the creative arts, etc.)
Using these three components as basic organizers gives one a frame-
work for studying any aspect of human society. For instance, if one
wished to consider "war", or a particular war, he could view it in
material terms, social terms, and symbolic terms.
In order to simplify the examination of social phenomena (or gen-
eral topics in the social studies)
,
a list of "conceptual areas" are
also provided which allow for the further breakdown of three broad
components. Thus, the prospective teacher, using this model, has two
alternatives for organizing knowledge: he can use the three compon-
ents and break them down into his own areas of concern, or he can use
the following matrix-type outline with its various conceptual areas:
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CULTURAL COMPONENTS
CONCEPTUAL AREAS Material Social Symbolic
Physical
Environment
Role of Indivi-
dual and
Groups
Institutions
Ethos
Continuity and
Change
(Others)
(Note: Ethos is defined as the "underlying value structure and
belief systems which influence cultural reactions." "Others" refers
to additional areas which the prospective teacher may feel are essen-
tial for organizing knowledge)
.
In order to use this form of the model, the teacher would consi-
der the particular conceptual area underlying or influencing the
social phenomena (topic) under consideration and examine it with res-
pect to the components. For example, the influence of the "physical
environment" on the Revolutionary War with respect to:
Material - e.g., rough terrain often restricted troop movement.
Social - e.g., bitter winters lowered morale.
Symbolic - e.g., spirit and confidence of outnumbered Yankees
because much of the terrain was suitable for
guerrilla tactics.
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The prospective teacher will be urged to break the model down fur-
ther for his own convenience in examining an analyzing topics. For
instance, he might view "Institutions" in terms of aspects which are
common to any institution: organization, continuity, role, and rules
and regulations. Or a particular institution may be of major importance
in the consideration of a specific topic. Consequently "Government"
might be examined with respect to what it must provide people: justice,
security, policy, and other services.
When overlapping of concepts or ideas occurs within the model, it
should be viewed as an asset rather than a point of confusion. It en-
ables a prospective teacher to realize that a single topic can be viewed
from various directions and in numerous dimensions, thus enhancing one's
overall perspective of the topic.
In cases where the prospective teacher feels that a particular top-
ic should be considered within a conceptual area, but, for some reason
it doesn't appear to "fit", the teacher should not feel constricted to
the given format. Although this structure appears to incorporate most
topics, it is not always successful and consequently the individual
teacher is left to work his ideas where he feels they best apply.
The Leonard Model is just one of various models which can be
used. The Leonard Model is particularly appropriate for viewing events.
Other models may also be used. Leslie White developed an anthropologi-
cal model based upon problems generally present in all cultures (i.e.
Ideological, Attitudinal, Sociological and Technological).
In addition to the Leonard Model, the feasibility study employed
the Kluckholn Model (from Variations in Value Orientations ) . This
model concerned itself with viewing value orientations in different
societies. The concepts within the model were defined and value orien-
tations of the various cultures were analyzed in terms of the model.
In addition, students were asked to explain when they would prefer one
model over another.
Kluckhohn singles out five problems as crucial to all human groups:
1. What is the character of innate human nature? (human nature
orientation)
2. What is the relation of man to nature (and super nature)?
(man-nature orientation)
3. What is the temporal focus on human life?, (time orientation)
4. What is the modality of human activity? (activity orientation)
5. What is the modality of man's relationship to other men?
(relational orientation)
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KLUCKHOLN'S
MODEL
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These questions are graphically schemed in Table 1.
Definitions of Terms
1. Value Orientations — are complex but definitely patterned
(rank-ordered) principles, resulting from the transactional
interplay of three analytically distinguishable elements of
the evaluative process—the cognitive, the affective, and the
directive elements — which give order and direction to the
ever flowing stream of human acts and thoughts as these relate
to the solution of "common human" problems.
2. Mutable — Capable of change or being changed in form or
nature.
3. Being — Similar to the Dionysian component which is defined
as one in which there is a release and indulgence of existing
desires. In the "being" orientation the preference is for the
kind of activity which is a spontaneous expression of what
is conceived to be "given" in the human personality — it is
a nondevelopmental conception of activity. It might be phrased
as a spontaneous expression in activity of impulses and desires;
yet care must be taken not to make this interpretation a too
literal one.
4. Being-in-Becoming — As in the "being" orientation, there is
a stress on what the human being is rather than what he can
accomplish. In this orientation, the idea of development is
paramount. The kind of activity which has as its goal the
development of all aspects of the self as an integrated whole
is emphasized.
5. Doing — Its most distinctive feature is a demand for the kind
of activity which results in accomplishments that are measurable
by standards conceived to be external to the acting individual.
What does the individual do? What can he or will he accomplish?
These are almost the primary questions in the American's scale
of appraisal of persons.
6. Individualism — Individual goals have primacy over the goals
of specific Collateral or Lineal groups. This in no sense
means that there is license for the individual to pursue self-
ishly his own interests and in so doing disregard the interests
of others. It means simply that each individual's responsibil-
ity to the total society and his place in it are defined in
terms of goals and roles which are structured as autonomous,
in the sense of being independent of particular Lineal or
Collateral groupings.
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7. Lineal — denotes a direct line of descent, succession, inher-
itance from parent to child. If the lineal principle is dom-
inant group goals again have primacy.
8. Collateral — implies a common ancestor, but not descended
from each other. This orientation calls for a primacy of the
goals and welfare of the laterally extended group. The group
in this case is always moderately independent of other simi-
lar groups, and the problem of a well regulated continuity of
group relationships through time is not highly critical. Un-
like Lineal orientation, Collaterally defined roles do not
relate to a definite position in a hierarchy of ordered posi-
tions .
The student analyzes material within the framework of this chart.
Thus, analyzing various societal value orientations.
For example, until very recently the Spanish-American culture in
the American Southwest demonstrated a clear Subjugation-to-Nature
orientation. The typical Spanish-American sheepheraer believed that
there was little or nothing a man could do to save his flock in the
face of adverse nature.
In a man-nature orientation, there is no real separation of man
from nature and super nature. Certainly, aspects of Zen fit into this
orientation. Finally, most Americans believe in a Mastery-over-Nature
orientation. We irrigate deserts, halt disease and fly to the moon.
Time can be viewed similarly. Historically China was a Past orien
ted society, while Americans seem Future oriented.
Thus cultures and societies can be analyzed in terms of their
value orientations within the framework of these five crucial questions
While political events might be studied within the Leonard Model, Value
orientations can be studied effectively within the Kluckhohn framework.
Certainly other models can and should be employed including those de-
veloped by the students themselves.
Not only is the model approach a viable strategy for dealing with
the knowledge explosion, but it is a realistic way of perceiving the
activities of a teacher. Given curricular concensus and topics, a
teacher does not retrieve social science data from a computer-like
memory bank. Rather the teacher undergoes a "tooling up" period. The
model approach suggests not only a procedure for teachers to research
an area, but itself becomes an assessment of the prospective teacher’s
ability to perform this activity.
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Finally, using the model approach affords the opportunity of per-
forming mental operations on all six levels of the taxonomy. The pro-
spective teacher can be asked to demonstrate his ability in a specific
area of a social science by showing his knowledge, comprehension, abil-
ity to apply, analyze, synthesize and evaluate. We believe this to be
both a more sophisticated approach to the content as well as a more
comprehensive assessment of the prospective teacher.
We believe that the utilization of social science models offer a
significant learning opportunity for accomplishing social science ins-
titutional objectives one and two.
Skills . As a second area of competence, the prospective teacher must
demonstrate an ability to use the basic tools and skills of both the
social scientist and the teacher. The prospective teacher will be
examined with respect to the following types of skills:
1. Analysis and Interpretation of:
A. Written social studies communications.
B. Audio and visual social studies communications.
C. Maps, globes, graphs and charts.
2. Locating and Using Information from Reference Sources.
3. Reocgnizing and Analyzing Social Science Problems.
4. Analyzing and Developing Curricula.
Each of these skills and its rationale for consideration will
be discussed below.
1. Analysis and Interpretation.
A. Written Communications : The concern here is with the
ability of the prospective teacher to identify main
ideas, to recognize the author's purpose, and to
determine whether biases exist within given social
studies material. The teacher will also be expected to
understand the rationale for the structure and format
of newspapers, periodicals, textbooks, etc.
B. Audio and Visual Communications : Again, the concern is
with the ability of the prospective teacher to identify,
within social studies audio-visual media, main ideas,
inferences and existing biases. The teacher will also
be expected to organize the ideas presented using his
chosen "model" and to indicate what use he would make
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of the particular medium in the classroom.
C. Maps, Globes, Graphs and Charts : Since a basic skill of
the social studies teacher is his ability to "read", inter-
pret, and locate information on the above, competency in
this skill is expected.
2. Locating and Using Information from Reference Sources.
As stated previously, the vast amount of knowledge found
within the social studies makes it unreasonable to expect the
prospective teacher to be well versed in every field or in all
subjects. Rather, it is more realistic to stress the organ-
ization of social studies material and the skills necessary
to locate such information. Consequently the prospective
teacher is expected to demonstrate an ability to locate and
use material from reference sources.
3. Recognizing and Analyzing Social Science Problems.
An essential aspect of one's handling of the social studies
is an ability to identify situations which can cause conflict
and to respond adequately to such situations. In order to
succeed at this later task, a prospective teacher must be able
to recognize the relative strengths of alternative solutions,
to defend a chosen solution, and to realize that not all
problem situations are perfectly soluble.
4. Analyzing and Developing Curricula.
The relationship between curricular theory and social studies
is emphasized in this unit. The theoretical considerations of
curriculum development, with a focus on the Ralph Tyler ration-
ale, will be the unifying thread through this unit. We will
examine such questions as the how to inculcate social science
skills into a curriculum. The specialist level will amount
to thirty hours in this crucial discipline-pedagogical rela-
tionship.
Value Component . The social studies teacher has frequently addressed
the question of values that "other" societies have. The oriental ver-
sion of "saving face" usually gets mentioned in a social studies course
in one way or another. But taboo ground is rarely ventured onto. Na-
turally, the taboo area of our own values is to be avoided at all costs.
Schools are to be "neutral."
We refute this assumption. We believe that schools not only
should deal with our society's values, but in fact do. The teacher
who speaks to freedom of speech, yet reels back in anguish at student
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protest; the teacher who teaches about democracy and its virtues, yet
practices autocracy in the classroom; these teachers are modeling and
thus teaching values. Our school environments saturate students with
values, often in contradiction to what is verbalized in the classroom.
We believe it is the peculiar responsibility of the social sciences to
address itself to this issue. In our modern society, it is becoming
increasingly necessary for citizens to be sophisticated in the value
systems as well as aware of their underlying assumptions. We believe
that schools must develop a coherent and conscious values program so
that values education does not continue to be inconsistent and acci-
dental program.
Several factors have combined to make such a values program fea-
sible. The creation of the affective domain in the Taxonomy of Educa-
tional Objectives offers a theoretical construct for values curriculum.
Secondly, the development of curricular materials which deal with value
orientations assumes that teachers be skilled in this area. Oliver
and Shaver have created such curriculum on the secondary level. Many
of the anthropological and non-western materials for elementary social
studies assume the presence of a teacher skilled in values. Bruner’s,
"Man - A Course of Study" and the "Greater Cleveland Social Science
Curriculum" are both examples of such curricula. Raths, Harmin and
Simon address this issue singularly and head on in their book Values
and Teaching . The authors clearly indicate methodology and classroom
strategy for attaining individual value clarification.
A final reason for preparing teachers to deal with values in
curriculum can be related to present curricular theoretical deficien-
cies. As Ammons pointed out in 1964, there are many inoperant rela-
tionships between teachers and their classrooms on the one hand, and
school objectives on the other. The assumption that teaching the chron-
ology of American History in the classroom is directly related to a
school’s objective of developing good citizenship is at best tenuous.
This suggests the need for classroom learning opportunities to be or-
ganized in relation to institutional objectives in the affective do-
main.
With these assumptions, we have infered the following values com-
ponent objective:
1. To analyze and evaluate value orientations in world societies.
2. To analyze and evaluate American values.
3. To analyze, synthesize individual student values.
4. To be committed to values.
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Sensitivity and Improvisation (Practicality) Component . One of the
most consistently voiced student needs is that of "practical applica-
tion" or "realistic" methods courses. The perception of many student
teachers is that methods courses tend to be too theoretical. Students
want (indeed need) practical tools to ease their anxiety. This com-
ponent addresses itself to fulfilling that need and at the same time
preparing skillful teachers.
Much of the activity within this component involves the prospec
tive teachers learning and performing the tasks of a teacher. One
portion of this component deals with planning activities, including
lesson planning, defining learning opportunities and coordinating
social studies objectives with those of art, science, the language
arts and other, disciplines.
.By far, the largest emphasis is on actual classroom situations.
Short practice teaching situations related to teaching concepts, maps,
reading approaches and current events, among others, are included in
this component. The preoccupation of prospective teachers with disci-
pline in the classroom is the subject for other role playing learning
opportunities. Reacting to student needs, using students as teachers
and providing situations for student creativity are the subject of
other performance criteria. Thus this component addresses itself to
preparing the prospective teacher to become comfortable and skillful
in classroom techniques. We believe it reduces student anxiety and
prepares precise pedagogical teachers. It is in fact a bridge between
course work and student teaching.
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Design and Implementation of Pedagogical Feasibility Study
Description of Study As Performed . In their senior year, elementary
education majors at the University of Massachusetts currently undergo
an intensive professional preparation semester. This semester includes
a two month period of methods courses in the various disciplines fol-
lowed by a two month period of student teaching. It was during these
first two months that the social studies feasibility program was run.
From a list of all elementary education majors, 27 were randomly
selected to participate. Their participation ran from September 28
to October 30, a five week period (The initial three weeks were spent
in observation of schools and communities).
There were four members of the instructional staff. The members
were selected for the areas of their greatest expertise. Three of the
staff members were doctoral students and one was a candidate for the
masters degree.
Each of the four components was tested in the feasibility study.
Each received approximately one week within the study (6 to 9 hours)
.
The instructional alternatives were readily available to the stu-
dents, multiple copies of all readings were on reserve in the library.
According to the librarian, there was always an available copy on the
shelf. The T.V. tapes and programmed instruction which were instruc-
tional alternatives for four performance criteria were also on reserve
in the library. A television playback unit was readily available with-
in the library.
At the first class meeting, a syllabus describing the social
studies performance criteria was distributed. The syllabus also
contained the degree of proficiency required to pass at the minimum
and specialist levels. The various instructional alternatives were
listed and described under each appropriate performance criteria. A
sample syllabus entry follows
:
Skills Component October 10
Performance Criterion #8
Given three topics in the social studies, the
student will write two objectives for each topic
according to the criteria established by Ralph Tyler
in Basic Principles of Curriculum and Instruction .
Minimum - 4 correct
Specialist - 6 correct
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Instructional Alternatives
1. Lecture and discussion with Mr. Sadker. Reading
for this class includes pages 1 and 2, parts of
section F including pp 28-31; 43-48; 59-62.
Class: 1 hour
Reading: 40 minutes
2. T.V. tape and independent study. Reading for this
includes pages 1 and 2; 28-31; 43-62.
T.V. tape: 10 minutes
Reading: 1 hour 20 minutes
Assignment Source:
Ralph Tyler, Basic Principles of
Curriculum and Instruction.
After distributing the syllabus, there was a two hour explanation
of the philosophy and rationale behind the Model Elementary Teacher
Education Program. Those students who felt that they were able to
perform successfully on the performance criteria were encouraged to
take a pretest. All the participants took at least one pretest, many
took more. Four class hours were set aside for the purpose of admin-
istering these tests. Needless to say, those students who mastered
various performance criteria on the pretest were exempted from taking
any instructional alternatives. Although it is interesting to note
that many attended various instructional alternatives on a voluntary
basis
.
The only mandatory class was the first one. In this class the
concept of models was explained. After defining what they were, it
was explained that we were employing them for the purpose of defining
the social science background of the students. After this introduc-
tion, which we felt was necessary, the students used the syllabus as
their guide. From this point on, their program of learning oppor-
tunities was their own.
Time was set aside before classroom instruction to provide an
opportunity for students to pass performance criteria. In addition,
time was scheduled for this at a testing table during the day. This
practice continued throughout the program. A chart indicating each
studentb progress was posted near the testing area.
Table 2 indicates the outline of events.
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Selection of Performance Criteria
In examining the more than one hundred performance criteria inclu-
ded in the social studies portion of METEP, we were faced with two
questions concerning selection of performance criteria for the feasi-
bility study.
How can we examine all the areas for the feasibility study (i.e.,
How can we attain content validity?) and, how can we examine our new
ideas being used in preparing social studies teachers (i.e., How can
we attain construct validity?).
In dealing with the first question, we synthesized the four major
components into sub-areas. Within each area there seemed to be clus-
ters of performance criteria concerned with a particular topic. Thus,
within the "skills component", we discovered performance criteria
clustered in such areas as "reading skills", "audio-visual skills",
"visual representations", and "curriculum". Performance criteria were
selected to represent these clusters. Thus, we attempted to achieve
content validity. The components and their cluster represented in the
feasibility study are as follows:
1. Knowledge Component
Content Cluster (Models)
2. Skills Component
Reading Skills
Audio Visual Skills
Visual Representations
Curriculum
3. Values Component
Recognition of Values
4. Sensitivity and Improvisation
Discipline Practicum
Concepts Practicum
In addition to content concerns, performance criteria at both
the specialist and minimum level were selected.
The second question, that of construct validity, revolved around
three of the four components. The knowledge component was based on
the use of models in the social sciences. Rather than asking numerous
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questions within the context of all the social sciences (e.g. history,
sociology, economics, geography, political science, psychology, philo-
sophy and anthropology) we have approached this area with the use of
models. The filtration and classification of social science topics
through a matrix of social science disciplines has enabled us to deal
with a large number of topics, all the social science disciplines and
all the levels of the cognitive domain. We can gauge the breadth and
depth of a student in the social sciences with the use of these models.
These models can in turn be used by the prospective teachers for their
own teaching needs. Since this concept was a keystone in our program,
eight hours of classroom instruction was devoted to accomplishing the
performance criteria in this area.
The value component was also a new idea. Here, we were recogniz-
ing the crucial and predominant role that values play within the social
studies. Rather than superficially treating them, we gave them major
emphasis within a component. How perceptive would the students be of
the pervasive nature of values in our society? How receptive would
they be to analysis and evaluation of our basic tenets? These ques-
tions were crucial and six classroom hours were invested in determin-
ing the answers
.
Finally, the sensitivity and improvisation area contained unique
procedures in its heavy emphasis on student centered activity. From
the teaching of difficult concepts to the dealing with discipline
problems, the students' behavior was spotlighted. What special prob-
lems, pedagogically and administratively, would this create? Seven
class hours of performance criteria in this area were used in the
feasibility study to answer this question.
Thus, performance criteria for the feasibility study were selec-
ted to meet the demands of construct and content validity related to
the social studies program.
The performance criteria selected from the knowledge component
were focused on testing the utility of the model. -The concepts were
defined and interpreted. Analysis of cells within the model as well
as application of social science readings to the model were used.
The student was asked not only to explain the model, but to use it
as well.
The skills component consisted of diverse performance criteria
which dealt with social science skills, such as critical reading
abilities and map interpretation. The remaining criteria were con-
cerned with curricular procedures.
The improvisation and sensitivity component focused on the practi-
cum experience. Lessons in map concepts and reading approaches were
taught by the students. They were also asked to deal with discipline
problems which were created through role playing. Planning lessons
and activities were also included in this component.
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The recognition of values in sophisticated articles as well as
in children’s stories composed the major focus of the values component.
The recognition of bias and the presentation of evidence complete this
section.
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Selection of Instructional Alternatives
To determine which instructional alternatives to include in the
feasibility study, we decided to use a representative sample of the
entire program. The program places heavy emphasis on permitting stu-
dents to choose between individual work or classroom interaction. To
recognize this factor, a majority of the instructional alternatives
in the feasibility study consisted of these alternatives. It is
our assumption that these two very distinct alternatives appeal to
two very different kinds of students. It is for this reason that
we stressed the two extremes of the social interaction.
However, to avoid neglecting other alternatives included in our
program, the feasibility study included samples of these alternatives
as well. To represent visual alternatives, we have employed television
video tape. Finally, we have also utilized an instructional alterna-
tive involving programmed instructional material. Most of these curri-
cular materials are available on request.
The following is a frequency count of the instructional alterna-
tives included in the social studies feasibility study.
Class (social interaction) 21
Independent Study (individual study) 20
Television 3
Programmed instruction 1
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Educational Feasibility
Findings from Analysis of Quantitative Data . Performance criteria
completion: In most cases, approximately 80% of the students mastered
the performance criteria after taking one instructional alternative.
Approximately 95% passed the performance criteria after two instruc-
tional objectives. In three of the performance criteria, a sizable
number, approximately 82% passed the performance criteria without any
instructional alternatives. Analysis of the three PC's involved re-
vealed two explanations. PC #2 was too simple. With only five defini-
tions to be recognized, some of which were fairly elementary, the stu-
dents were able to successfully match the five Leonard concepts with
their appropriate definitions. In the other two cases, PC's 6 and 15,
the students' skills in map reading and written communication analysis
were both developed to the extent that further work on this level with-
in the course framework was not necessary. The reader is referred to
Table 3 for information regarding the number of students passing PCs.
Conclusion //l. The majority of performance criteria could be
mastered by the majority of students after completion of one instruc-
tional alternative. After the completion of two instructional alter-
natives, all but 8 of the performance criteria were successfully mas-
tered by all the students. (totalling 95% of the students.)
Conclusion #2 . PC 2 was simple enough to be completed without
any instructional alternative. Therefore, it will have to be recon-
structed.
Conclusion // 3. PC's 6 and 15 were unnecessary for most students
since this material was covered in previous course work.
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TABLE 3
PERFORMANCE CRITERIA:- RAW SCORE PASSES AT THE VARIOUS TIME SEQUENCES
Prea Post*
5
Post0
Test Test Test
I I II
PdNPe P NP P NP
1 The student will identify the definitions
of all major concepts found in the Kluck-
hohn social science mode. 5 0 22 0
2 The student will identify the definitions
of all major concepts found in the Leonard
social science model. 22 3 50 00
3 The student will explain in writing for
what events or topics a particular model
is appropriate. 0 0 23 4 40
4 Given four readings concerned with
social studies, the student will choose
two of these readings and identify and
explain in writing which is the most
appropriate cell of the Leonard model
for each reading. 3 2 24 0 00
5 Using the two cells chosen in PC 4,
explain in writing how they are related. 0 0 20 7 61
6 Having read a social studies passage,
the student will answer questions in
a multiple choice format concerning
main ideas, inferences and author bias. 22 0 41 10
aPre test - raw score passes before IA
kpost test I - raw score passes after one IA
°Post test II - raw score passes after two IAs
dP - pass grade
eNP - no pass grade
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TABLE 3 Continued
Pre Post Post
Test Test Test
I I II
PC
P NP P NP P NP
7
Given a list of objectives in the social
studies, the student will write down
after each objective to what level of
Bloom's taxonomy it can most appropriately
be assigned. 0 0 24 3 30
8 Given three topics in the social studies,
the student will write two objectives for
each topic according to the criteria es-
tablished in "Basic . Principles of Curri-
culum and Instruction", by Ralph Tyler. 1 0 14 12 66
9 The student will outline and explain the
format for a lesson plan according to
METEP social studies handout entitled
"Lesson Plan Format". 0 5 25 2 20
10 The student will list and explain in
writing five advantages for the unit
approach (e.g. depth study) in social
studies as defined by Bruce Joyce. 0 0 25 2 20
11 The student will list five principles
of programmed instruction as enumerated
by Educational Testing Service. 0 0 22 5 50
12
Given a sample curriculum, the student
will identify and define the six pro-
cesses in curricula building according to
"Basic Principles" by Ralph Tyler. 0 0 21 6 51
13
The student will write three lesson plans
for each of two social studies objectives
(total of six lesson plans), each lesson
plan containing a distinct and different
learning opportunity. 0 0 22 5 50
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TABLE 3 Continued
Pre Post Post
Test Test Test
I I II
PC PNP PNP P NP
14 The prospective teacher will: 1)
demonstrate the echo approach to
teaching as defined by Dr. Durrel,
including introduction, organization and
supervision and 2) the prospective teacher
will demonstrate a guided reading lesson,
including the presentation and super-
vision elements. 0 0 26 1 10
15 The student will answer questions on
a multiple choice test concerning
identification of map symbols, use
of a map legend, the identification
of terrain features such as contour
lines, and the location of grid co-
ordinates. 21 2 6 0 0 0
16 The student teacher will teach a
five minute lesson interpreting
a map to role playing peers,
including 4 of the 6 procedures on
page 268 of Ralph Preston’s Teaching
Social Studies in the Elementary School. 0 0 25 2 11
17 Given a social studies topic, the
student teacher will demonstrate
her ability to use visual aids by:
1) writing three lesson plans in-
corporating art into her unit, and
2) construct in minature (12" by
18"._paper) 2 3-D bulletin boards
which support the topic. 0 0 22 5 32
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TABLE 3 Continued
PC
Pre Post Post
Test Test Test
I I II
PNP PNP P NP
18 While demonstrating a lesson to her
peers, the prospective teacher will
respond to classroom, discipline,
value and content problems, (e.g.)
1. bloody nose
2. wetting pants
3 . throw-up
4. ripped pants
5. crying
6. tripping over chair
7. hitting and shoving
8. stealing
9. consistant copying
10. ethnic remarks
11. comments about teacher
12. apathy
13. physical agitation
14. anti school comments
15. student- teacher value conflicts
16. religious questions
17. sex
18. questions about death
19. student manipulation 0 0 24 3 21
19 Given an article by Christopher Jencks
on the Coleman Report the student will
identify two basic assumptions about
the way in which "our educational
system" can be of value to the students. 0 0 24 3 21
20 Given two children's stories, one
selected by evaluator and the other by
the student, the student will identify
one or more implicit or explicit values
in each. 0 0 24 3 21
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TABLE 3 Continued
Pre Post Post
Test Test Test
PC
I I II
P NP P NP P NP
21
&
22 Given two accounts of China's "Great Leap'
the student will decide which account is
1
5
less biased and defend his choice through
the presentation of five pieces of evi-
dence . 0 0 18 9 6 3
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Performance Criteria Usefulness . On all but one case, the majority
of students responded affirmatively in relation to the utilitarian
nature of the performance criteria. The prospective teachers recorded
that they believed that the performance criteria were relevant to their
teaching assignments. The ratio of students perceiving the performance
criteria as useful to those perceiving them as not being useful (in
all but one case), ranged from unanimous consent to 3 to 1.
In the one case in which the students responded that the perfor-
mance criteria was not helpful, it concerned reading skills (PC 6).
Generally, the knowledge component and the values component were rated
as less relevant than the skills and sensitivity and improvisation
component. Writing educational objectives and teaching a map lesson
were unanimously rated as helpful.
Conclusion #4: While some components were perceived as more
useful than others, the majority of students perceived all but one
of the performance criteria as helpful.
Time Required to Complete Performance Criteria . One of the most in-
triguing findings of the study concerned^ the wide range of time
needed by various students to complete the performance criteria. The
highly individualistic nature of the student was demonstrated time
and time again by the varying amounts of time needed to complete the
performance criteria. While time ranges from 5 minutes to half an
hour were not unusual, there were even more fascinating results. In
one case, the range varied from 15 minutes to 4 or 5 hours. The
average time in most cases was less than an hour. Reference is made
in Table 4.
Conclusion #5: Although most performance criteria were com-
pleted in less than an hour, a surprising range of differences in
the amount of time used was noted.
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PC
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
TABLE 4
PERFORMANCE CRITERIA; iTUBENT RATIJJgS ABB TIME TO COMPLETE
Time To Complete
(minutes)
Helpful Not Helpful Range Average
20 7 5-15 10
20 7 5-15 7
23 4 5-30 11
21 7 5-60 19
19 7 5-30 10
12 15 5-30 18
25 2 5-15 13
27 0 5-120 25
22 5 5-30 15
24 3 5-30 13
24 3 5-30 12
19 8 5-60 28
24 3 15-240 102
24 3 5-1.5 28
21 6 5-30 14
27 0 5-15 10
24 3 15-300 163
25 2 5-60 37
18 9 15-90 55
25 2 10-60 27
20 7 10-90 48
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Effectiveness of Performance Criteria on the Specialist Level . In
the design of the feasibility study, one of our objectives was to
determine the proportion of students who mastered performance criteria
appropriate to the specialist level. Specialist level objectives
require a greater degree of expertise within the disciplines of
social studies than does the minimum level. These performance cri-
teria are more demanding in two respects. In the first place, many
of the same performance criteria found on the minimum level are used,
but demand a greater degree of proficiency. The second type are
applicable only to the specialist level. This is the case especially
within the curricular area. Performance criteria 6, 7, 8 and 15
demanded greater degrees of proficiency in order to achieve the spe-
cialist level. Performance criteria 12, on the other hand, was
particularly on the specialist level, and only those prospective
teachers who desire to acquire specialist status would involve them-
selves in this performance criteria. Although in the regular pro-
gram the students would choose whether or not they desired to attain
the specialist level, in the feasibility study we asked the students
to attempt to attain this level of proficiency. The following re-
lates these results:
The performance criteria dealing with the taxonomy and map
reading were easier for the students to attain specialist level
status than were those dealing with writing objectives and reading
skills. Twenty-six of the twenty-seven students were able to com-
plete PC 12, which was a specialist performance criteria which the
non-specialist student would normally not take.
Conclusion #6: Although some of the specialist level performance
criteria are more effective than others, all do discriminate among
students. Thus specialist level demands are more difficult, and demand
more effective student performance, than do minimum level performance
criteria.
PC
Students Attaining
Specialist Level
6
7
8
15
7
15
7
16
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Selection of Instructional Alternatives
Given a free market place of learning opportunities, which ones
would the majority of students choose? There were 541 such choices
made by the students within the social studies area. The students
overwhelmingly chose the classroom instructional alternative. Approx-
imately 85% of all the choices possible were made in favor of class-
room instruction. Independent study, programmed instruction and
television together made up the difference in frequency of choice.
Total Number
Times Offered Alternatives of Selections
21 Classroom Instruction 457
20 Independent Study 69
3 Television 8
1 Programmed Instruction 7
Total 541
Although television, programmed instruction and independent
study together were offered more frequently than was classroom instruc-
tion (24 to 21) most students chose the classroom. Several explana-
tions for this can be made. Certainly habit is a variable. Having
been a product of a class oriented educational establishment for
fifteen years, this instructional alternative must have appeared to
the students as a very comfortable one. From student comments re-
corded in this report, it was also a very efficient instructional
alternative. They reported 'that by taking the classroom method, they
were able to learn enough to master the performance criteria without
doing any outside reading. A good portion of the students were in-
volved in several METEP subject areas and explained that the work
involved was extensive. The scheduled, planned and efficient class
alternative fitted most successfully into their program. Finally,
although multiple copies of programmed instruction, television tapes
and readings were available, they were generally confined to library
reserve use. The lack of availability of these resources for home
use might have added to the attractiveness of these alternatives.
See Table 5.
Conclusion #7 : An overwhelming number of students chose the
class instructional alternative rather than the others offered.
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TABLE 5
FREQUENCY OF INSTRUCTIONAL ALTERNATIVE CHOICES
(N/A = Not Applicable Because the Alternative
Was Not Offered for That Particular PC)
PC
Independent
Seminar Class Study TV
1 The student will identify the
the definitions of all major
concepts found in the Kluck-
hohn social studies model. NA
2 The student will identify
the definitions of all major
concepts found in the Leonard
social science model. NA
3 The student will explain in
writing for what events or
topics a particular model
is appropriate. NA
4 Given four readings concer-
ned with social studies,
the student will choose
two of these readings and
identify and explain in
writing which is the most
appropriate cell of the
Leonard model for each read-
ing . NA
5 Using the two cells chosen
in PC 4, explain in writ-
ing how they are related. 0
6 Having read a social studies
passage, the student will
answer questions in a mul-
tiple choice format con-^
cerning main ideas, infer-
ences and author bias. 3
20
10
25
20
26
NA
7 NA
3 NA
2 NA
4 NA
1 NA
5 NA
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TABLE 5 —Continued
PC
Independent
Seminar Class Study TV
7 Given a list of objectives
in the social studies, the
student will write down
after each objective to
what level of Bloom's tax-
onomy it can most appro-
priately be assigned. NA
8 Given three topics in the
social studies, the student
will write down after each
objective to what level of
Bloom's taxonomy it can most
appropriately be assigned. NA
9 The student will outline and
explain the format for a
lesson plan according to
METEP social studies hand-
out entitled "Lesson Plan
Format". NA
10 The student will list and
explain in writing five
advantages for the unit
approach (e.g. depth study)
in social studies as defined
by Bruce Joyce. NA
11 The student will list five
principles of programmed
instruction as enumerated by
Educational Testing Service. 7
12 Given a sample curriculum,
the student will identify and
define the six processes in
curricula building accord-
ing to "Basic Principles"
by Ralph Tyler.
26
26
26
25
22
3 3
3 3
2 NA.
4 NA
NA NA
NA 26 2 2
TABLE 5 —Continued
PC
Independent
Seminar Class Study TV
13 The student will write
three lesson plans for each
of two social studies ob-
jectives (total of six
lesson plans) each lesson
plan containing a distinct
and different learning
opportunity. NA 25
14 The prospective teacher
will demonstrate 1) the
echo approach to teaching
as defined by Dr. Durrell,
including introduction, or-
ganization and supervision
or 2) The prospective teacher
will demonstrate a guided
reading lesson, including
the presentation and super-
vision elements.
15 The student will answer
questions on a multiple
choice test concerning iden-
tification of map symbols,
use of a map legend, the
identification of terrain
features such as a contour
lines, and the location of
grid coordinates.
16 The student teacher will
teach a five minute lesson
interpreting a map to role
playing peers, including
4 of the 6 procedures on
page 268 of Ralph Preston's
"Teaching Social Studies in
the Elementary School".
NA 27
NA 7
NA 22
2 NA
0 NA
2 NA
6 NA
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TABLE 5—Continued
PC
Independent
Seminar Class Study TV
17 Given a social studies topic,
the student teacher will de-
monstrate her ability to use
visual aids by: a) writing
three lesson plans incorporat-
ing art into her unit, and b)
construct in minature (12" by
18" paper) 2 3-D bulletin
boards which support the
topic. NA 25 4 NA
18 While demonstrating a lesson
to her peers, the prospec-
tive teacher will respond to
classroom, discipline, value
and content problems
.
(e. g.
)
1. bloody nose
2. wetting pants
3. throw-up
4. ripped pants
5. crying
6. tripping over chair
7. hitting and shoving
8. stealing
9. consistant copying
10. ethnic remarks
«
11. comments about teacher
12. apathy
13. physical agitation
14. anti school comments
15. student- teacher value
conflicts
16. religious questions
17. sex
18. questions about death
19. student manipulation NA 27 2 NA
19 Given an article by Christo-
pher Jencks on the Coleman
Report the student will iden-
tify two basic assumptions
about the way in which"our
educational system" can be
of value to the students. NA 25 3 NA
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TABLE 5—Continued
PC
Independent
Seminar Class Study TV
20 Given two children's stories,
one selected by evaluator and
the other by the student, the
student will identify one or
more implicit or explicit
values in each. NA 22 5 NA
21
&
22
Given two accounts of China's
"Great Leap", the student
will decide which account is
less biased and defend his
choice through the presenta-
tion of five pieces of evi-
dence. NA 18 9 NA
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Instructional Alternative Usefulness . The prospective teachers parti-
cipating in the social studies program were asked to rate the instruc-
tional alternative that they chose. They used a five point scale
where 1 was "excellent" and 5 was "poor". Most of the responses were
in the "very good" and "good" range, (i.e. 2-3)
Ratings
Instructional Alternative Average Rating Rating Range
Class 2.3 1-5
Independent Study 2.5 1-5
Television 2.3 1-3
Programmed Instruction 2.0 1-3
Two Aspects of these results standout. The first is the favor-
able ratings. One explanation might allude to a more or less equal-
ity of quality among the alternatives. The other explanation would
be that students chose the instructional alternative they believed
most applicable to themselves as individuals^ This self selection
process resulted in a self satisfying technique which created favor-
able perceptions of instructional alternatives.
The second aspect was the proximity of the ratings of each
instructional alternative. The average rating range was 2.0 - 2.5.
This is extremely close when scored by 27 students on a five point
scale. Both of the reasons given above, i.e. equality and the self-
selection phenomena could also be applied to explain the narrow range
of differences among the average ratings of instructional alternatives.
Conclusion #8: The instructional alternatives were given favor-
able and fairly similar ratings by the students. The ratings ranged
from "good" to "very good."
Time Needed to Complete Instructional Alternatives . The time that
the students needed within each instructional alternative was less
than anticipated. Students involved in the class related that they
did not have to read the assignments in order to perform the perfor-
mance criteria. Those involved in other instructional alternatives
related that the time needed to complete them was also less than we
expected
.
As some students read more thoroughly in the independent study
alternative, the ra^ge widened. Yet the average time within the
instructional alternatives was comparable to the time spent in class.
An hour spent in class was approximated by an hour spent in another
instructional alternative. This is highly desirable since it helps
to create a competitive choice for the students. Thus a student
realized that if he chose independent study rather than class (or
vice versa) there was no time gained. He seemed to select a speci-
fic alternative for reasons other than time. See Table 6.
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Conclusion #9 : The time anticipated within each instructional
alternative was greater than the time actually needed in the feasi-
bility study.
Conclusion //10: The time involved within instructional alterna-
tives for a given performance criteria were generally equal, although
some students varied significantly from the mean.
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Findings From Analysis of Qualitative Data
Students' Comments . At the completion of the feasibility study, a
final questionnaire was completed by the students. They were asked
to answer it on a voluntary basis and due to this fact as well as the
fact that several students did not choose the classroom instructional
alternative for the performance criteria being dealt with at this time,
only 23 of the 27 participants filled out the questionnaire. The
questionnaire asked for annecdotal as well as definitive responses.
The students' comments were interesting as well as informative.
The initial three questions involving the relevance of the program re-
ceived relatively uniform and affirmative comments. The next question
asked the students to indicate why they had chosen a particular mode of
instruction^ The classroom instructional alternative was the one most
frequently chosen. One reason that was often cited was efficiency.
"I was in several METEP sections", wrote one girl, "and I felt that
the classes would be more convenient. I just didn't have time to do
the readings, view the tapes, etc." Another wrote, "It was the
fastest and easiest".
Other factors affected the student's choice of instructional
alternatives. "The class offered the opportunity to exchange ideas
whereas independent study did not". Another wrote "classes were
easier and more interesting. I prefer personal interaction and feed-
back rather than a book of sheets of mimeo paper." One student wrote
succinctly, "I am an audio learner". Perhaps an encompassing and
comprehensive statement written by one of the students would be an
effective manner to conclude this area. "I liked the classes because
of three reasons:
1. more appropriate to my nature of study,
2. convenient for me,
3. habit forming.
Question 5 asked the students to comment on the relevance or
helpfulness of each of the components. Two of the four areas were
answered in a somewhat conflicting commentary. While many of the
students acknowledged the usefulness of the knowledge component for
their personal use, 34% of those responding said that they did not feel
that this component was helpful. "I learned a lot from this unit,"
writes a male undergraduate, "however I cannot seem to use it in
social studies for primary grades". "It was relevant for me as a stu-
dent but not as a teacher". One student in the group touched an optim-
istic note as he reported, "It seems more relevant now after thinking
about it than it seemed at the time". The 66% who felt it was helpful
63
submitted comments like these:
"Rather exciting idea which can be used in the classroom."
"The models were very useful and relevant and I plan to use part
or all of this in the classroom".
"A good way of studying values, events, and cultures."
"...fantastic approach to thinking and teaching..."
"It offers a teacher flexibility in breaking down a subject."
The values component received very controversial comments. While
13% of the participants rated this component as excellent, 29% rated it
as weak. This was by far the largest percentage of students to record
any component as weak. While both the knowledge and values components
required some degree of intellectual sophistication, the students seemed
less able to deal successfully with the values component. One student
who felt that she benefited from this area wrote, "It should have come
a lot earlier in the curriculum. It is very important to realize your
purpose in teaching before you begin." Another worte, "It made me
reevaluate more substantially my philosophy and values as far as
education and my general style of life are concerned." "It was a
unique class", writes another, "and the ideas brought up have caused
me to think about teaching values."
Yet the majority of those responding were not pleased with the
values component. One girl remarked concisely, "echh!" Those more
verbal if less expressive students responded with comments like this
one: "The values helped me, as a person, to look at things in a
somewhat different light"; however, I didn’t find it useful for
elementary education". "I found these lectures irrelevant to me as
an elementary Ed teacher." One student reacted, "The teacher as a
person is to be admired. He is devoted to a cause, but I am not
sure whether or not I could apply anything I Learned to teaching." A
less satisfied student wrote, "I thought it was a lot of propaganda and
I got very little from it."
The two remaining components, skills and sensitivity and improvisation,
received an overwhelming majority of positive comments. The most
frequently state opinion about the skills component is reflected in
the following quotations, "This was excellent and relevant. This
is material that I will use for a long time." "This section was
the best. It seemed most applicable for information that we can use as
a teacher." "...practical knowledge and what I was really hoping to
find in the methods courses." The one girl who rated this as weak
wrote, "I didn't get much out of it". Yet the other students were
unanimous in their praise.
As with the skills component, improvisation and sensitivity
64
received favorable reactions. "Role playing was great. There should
be more of it." "...should be a prime consideration of methods courses."
"This was the only class that actually allowed us to give a lesson."
"The most realistic for me". Although most comments were favorable,
those that weren't had a single theme. "It was too artificial".
"Teaching students not college peers, would have been more beneficial."
In asking the students to rate METEP social studies with non-METEP
social studies, the population responding was naturally reduced. The
question was prefaced by a statement requesting only the students with
adequate information in relation to non-METEP social studies to respond.
The 59% response was uniform in agreeing that METEP was superior. The
non-METEP program, termed the "ed block", is compared to the METEP
program in the following remarks:
"This program (METEP) is a giant step forward."
"(This program) is much better since there was actual exchange
between student and teacher".
"This program is more stimulating."
"I like the idea of alternatives."
"Better and a lot more work."
"I think this program is better because we were more active."
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Recommendations
Many of the following recommendations are related to the specific
conclusions formulated as a result of the feasibility study.
1. Some of the performance criteria should be re-examined. In
some cases the performance criterion might be poorly constructed
(PC 2 cited in Conclusion 2) . In other cases the criterion
might be unnecessary (PCs 6 and 15, cited in conclusions 3 and
4).
2. Ample time should be provided for students. Individualization
creates differences in the time necessary for students to
complete instructional alternatives and performance criteria
(conclusions 5,7, and 10).
3. Some aspects of the program might be more effective if they
followed teaching experience. The Values Component and the
specialist level seem to require a greater degree of sophisti-
cation than do the other areas.
4. Time estimates for completion of instructional alternatives
seem to be too great. These estimates should be revised.
5. Professional staff and physical facilities should be provided
for implementation of this program (See next section).
6. The rationale format and design of the program, although in
need of some revision, are basically sound.
7. Based on student response, a careful explanation of the assessment
nature cf the knowledge component should be made to the student.
In addition, performance criteria related to methods of using
the model approach in an elementary classroom should be
constructed.
8. Based on student response, more performance criteria related
to methods of using values in the classroom should be developed.
9. Based on student response, elementary students should be used
in the practicums within the improvisation and sensitivity
component
.
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Requirements
During the implementation of the feasibility study, it became
apparent that in order to sustain a concerted and total METEP Program,
with a sizeable number of students, certain modifications in resources
would have to be made.
The physical needs are two fold. First, an area large enough to
service students must be established. The one office and one class-
room used during the study were actually inadequate for the 27 students
involved. If a greater and more realistic number of students will be
serviced, it is apparent that present physical space will be inade-
quate. The needs of the students participating in the feasibility
study suggest five specific areas:
1. Classroom Area
2. Independent Study Area (i.e. library)
3. Conference Area (for faculty student interchange on a one
to one basis or in a seminar situation)
4. Laboratory (where media IAs as well as audio-visual
curricula materials can be explored.)
5. Testing Area (where students can enter at their own
convenience and be assisted in taking any performance
criterion)
Time and time again during the feasibility study it was obvious
that "living space" appropriate to the multi faceted nature of the
program was needed.
The second type of physical need revolves around the fourth area,
i.e. the laboratory. A well equiped social studies laboratory today
requires a good many items of both the "software" and "hardware" var-
iety. Projectors, television and graphics equipment illustrate some
of the "hardware" needs. Film loops, maps, and transparencies comprise
part of the "software" needs. A more detailed account is presented
in Appendix B.
The second area of requirements is concerned with human resources.
The heavy amount of administrative and organizational kinds of paper
work demand a full time secretary. The offering of various instruc-
tional alternatives to varying numbers of students speaks to the need
for several faculty members.
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APPENDIX A
Evaluation Criteria for Performance Criteria
Used in the Feasibility Study
PC 1: The student will identify the definitions of all major concepts
found in the Kluckhohn social science model.
Evaluation: The student must match words or phrases in one
column with the definitions presented in another. The defini-
tions are derived from Kluckhohn' s book and a critique sheet
of the correct responses is available. All eight must be
matched correctly for a pass grade.
PC 2: The student will identify the definitions of all major con-
cepts found in the Leonard social science model.
Evaluation: As in PC 1, a matching examination involving con-
cepts defined by Leonard. A critique sheet is' used and a
perfect score of 5 matches is required for a pass grade.
PC 3: The student will explain in writing for what events or topics
a particular model is appropriate.
Evaluation: The evaluation consists of two parts. The first
part asks the student to explain at what times they would use
a specific model. Secondly, specific social science phenomena
were presented, and the student asked to choose the model most
applicable to analyzing that event. A critique sheet is used
to judge the accuracy of the student responses. Two out of
three responses must be correct for part two, and both respon-
ses must be correct for part one in order for a student to
pass
.
PC 4: Given four readings concerned with social studies, the student
will choose two of these readings and identify and explain in
writing which is the most appropriate cell of the Leonard
model for each reading.
Evaluation: The explanation of the student for placing a
reading in a specific cell is evaluated by a faculty member.
Both explanations are evaluated in terms of the logic and per-
ceptions presented by the student. Both explanations must be
approved to receive a pass grade.
PC 5: Using the two cells chosen in PC 4, explain in writing how
they are related.
Evaluation: As in PC 4, the evaluator judges the student
response in terms of logic and perception of, the presentation.
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PC 6: Having read a social studies passage, the student will answer
questions in a multiple choice format concerning main ideas,
inferences and author bias.
Evaluation: The passages are selected for a Graduate Record
Exams book. The key in the book is used to determine correct
answers. Minimum level was seven out of ten correct. Spe-
cialist level was nine out of ten correct responses.
PC 7: Given a list of objectives in the social studies, the student
will write down after each objective to what level of Bloom's
taxonomy it can most appropriately be assigned.
Evaluation: Given ten objectives, the student was asked to
r.ec^ll and record the appropriate taxonomical level for each
objective. Minimum level was seven out of ten. Specialist
level was nine out of ten.
PC 8: Given three topics in the social studies, the student will
write two objectives for each topic according to the criteria
established in "Basic Principles of Curriculum and Instruction",
by Ralph Tyler.
Evaluation: The student was given three topics and asked to
write two objectives for each. According to the criteria,
the objectives had to be;
1) stated in terms of the student, with
2) behavior, and
3) content.
A minimum level was four out of six correct. A specialist
level was six out of six correct.
PC 9: The student will outline and explain the format for a lesson
plan according to METEP social studies handout entitled
"Lesson Plan Format".
Evaluation: The lesson plan had nine areas that had to be
cited and explained to a faculty memberh satisfaction. All
nine parts had to be satisfactory for a pass grade.
PC 10: The student will list and explain in writing five* advantages
for the unit approach (e.g. depth study) in social studies
as defined by Bruce Joyce.
Evaluation: As in PC 9, the student must cite and explain
the five advantages of the unit approach. His responses
were compared to a critique sheet based on the advantages
cited by Joyce.
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PC 11: The student will list five principles of programmed instruc-
tion as enumerated by Educational Testing Service.
Evaluation: As in PC 9, the student must cite the five prin-
ciples of programmed instruction. His responses were com-
pared to a critique sheet based on the principles cited by
the Educational Testing Service.
PC 12: Given a sample curriculum, the student will identify and de-
fine the six processes in curricula building according to
"Basic Principles" by Ralph Tyler.
Evaluation: The students were presented with a sample curri-
culum and asked to identify and explain the six processes
illustrated. This is strictly a specialist level PC. All
six processes must be successfully identified and explained
to the satisfaction of a staff member.
PC 13: The student will write three lesson plans for each of two
social studies objectives (total of six lesson plans), each
lesson plan containing a distinct and different learning
opportunity.
Evaluation: The students must satisfy two criteria. His
lesson plans must include all the areas cited in PC 9.
Secondly, it must include reasonable and distinct learning
opportunities to be determined by an evaluator. Five out
of six must be accurate to pass.
PC 14: The prospective teacher will:
1) demonstrate the echo approach to teaching as defined
by Dr. Durrell, including introduction, organization
and supervision.
2) demonstrate a guided reading lesson, including the
presentation and supervision elements.
Evaluation: The student demonstrated the performance criteria.
The observer evaluated the performance according to a critique
sheet. The sheet covers elements of presentation and super-
vision. Either reading approach is acceptable to pass. All
of the elements on the critique sheet must be satisfactorily
included in the student's presentation. The staff member
evaluates the performance.
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PC 15: The student will answer questions on a multiple choice test
concerning identification of map symbols, use of a map legend,
the identification of terrain features such as contour lines,
and the location of grid coordinates.
Evaluation: Ten questions were developed dealing with symbols,
location and the legends found on maps. Seven out of ten cor-
rect responses were needed for a minimum level. Nine out of
ten were needed to pass at a specialist level.
PC 16: The student teacher will teach a five minute lesson interpret-
ing a map to role playing peers, including 4 of the 6 proce-
dures on page 268 of Ralph Preston’s Teaching Social Studies
in the Elementary School .
Evaluation: A staff member observes and rates the student's
performance using a critique sheet.
PC 17: Given a social studies topic, the student teacher will demon-
strate her ability to use visual aids by:
1) writing three lesson plans incorporating art into her
unit
.
2) construct in minature (12" by 18" paper) 2 3-D bulletin
beards which support the topic.
Evaluation: The lesson plans must include all the areas in
PC 9 as well as demonstrating three distinct art activities.
The bulletin board plans are expressive objectives. The hand-
ing in of these two plans is rated as a pass. All aspects of
the lesson plan format as well as 3 art activities must be
presented for the student to pass the first part of this per-
formance criteria.
PC 18: While demonstrating a lesson to her peers, the prospective
teacher will respond to classroom, discipline, value and
content problems. (e.g.)
1) bloody nose
2) wetting pants
3) throw-up
4) ripped pants
5) crying
6) tripping over chair
7) hitting and shoving
8) stealing
9) consistant copying
10) ethnic remarks
11) comments about teacher
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12) apathy
13) physical agitation
14) anti school comments
15) student-teacher value conflicts
16) religious questions
17) sex
18) questions about death
19) student manipulation
Evaluation: The student is rated on capability and poise.
This rating is made by an evaluator.
PC 19: Given an article by Christopher Jencks on the Coleman Report
the student will identify two basic assumptions about the way
in which "our educational system" can be of value to the stu-
dents .
Evaluation: The student’s responses are compared to an assess-
ment of the Jencks article made by the faculty. He must cite
at least two assumptions to pass.
PC 20: Given two children's stories, one selected by evaluator and
the other by the student, the student will identify one or
more implicit or explicit values in each.
Evaluation: The evaluator judges the perceptiveness and
rationale of the student's response. Both stories must be
correctly analyzed in order to pass.
PC 21
&22: Given two accounts of China's "Great Leap", the student will
decide which account is less biased and defend his choice
through the presentation of five pieces of evidence.
Evaluation: One account is extremely biased, being written
by a right of center American group. This account must be
selected as the more biased in order for the student to pass
PC 21.
In order to pass PC 22, the student must present five pieces
of evidence. This evidence must support his choice and be
logically deduced from the account itself.
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COMPLETE LIST OF PERFORMANCE CRITERIA
Social Studies
Performance Criteria as of January 1, 1970
Knowledge Component
Minimum & Specialist
Content Cluster
0101 The prospective teacher will select one major topical concern
found in an elementary or college social studies textbook and
define all major concepts in the selection.
0102 The student will define all major concepts found in the Leonard
social science model and give examples of these concepts.
0103 The prospective teacher will provide a rationale for the use of
a chosen "Model". The rationale will include an explanation of
when it is best to use the "Model" and why it is best to use it
at that time.
0104 The prospective teacher will analyze orally and in writing: (a)
a single conceptual area' chosen by the candidate: (b) a second
conceptual area chosen by the evaluators; within the framework
of a given social studies model.
0105 Given four readings concerned with social studies, the student
will choose two of these readings and identify and explain in
writing which is the most appropriate cell of the Leonard model
for each reading.
0106 Using the two cells chosen in the models explain in writing how
they are related.
0107 The student will list six cultural components which have affected
American Education.
0108 From the list derived in 0107, select three and explain how these
cultural components have affected American culture.
0109 The prospective teacher will apply particular "components" and
conceptual areas of the mbdel selected by the evaluations to
four other topics chosen at random.
0110 Given one conceptual area chosen at random by the evaluator, the
student will compare and contrast two similar social phenomena.
0111 The student will evaluate two models with respect to three topics
Chosen by an evailaator.
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Contemporary Education Cluster
0112 Given a list of IQ social issues which affect contemporary eduaation,
the student will select two issues and for each issue write one
paragraph which describes the historical antecedent of the issue.
0113 From the list of 10 social issues, two will be selected and the
student will be asked to write one paragraph for each issue
explaining the cultural force in society responsible for the issue.
0114 The student will list six educational innovations and write down
the rationale for each.
0115 To list four of the recent trends in the social studies.
0116' To read elementary school or social studies journals.
Skills Component
Minimum
Reading Skills Cluster
0201 Given a social studies textbook, the student will write the
purpose for: Preface, Introduction, Appendix, Index.
0202 Given copies of the N.Y. Times and N.Y. News of same date, students
will analyze and explain their formats.
0203 Having read a social studies passage, the student will answer
multiple choice questions concerning general content.
0204 Having read three social studies passages, to list main ideas by
sentence (after being told the number of main ideas present) -
(these will be easy in nature)
.
0205 Having read three social studies passages to list main ideas
by sentence (after being told the number of main ideas present) -
(these will be more difficult than 0204).
0206 Given a number of social studies passages, to identify the purposes
or intentions of the author by passing a multiple choice test.
0207 Given three social studies passages, to underline phrases and classes
which may demonstrate author bias.
Audio-Visual Cluster
0208 Given three types of audio-visual communications, (e.g. short
documentary, film, filmstrip, videotape, audio tape) to list the
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main ideas for each,
0209 Given three types of audio-visual communication to list existing
biases for each,
0210 Given three types of audio communication, explain how each can be
used in a class.
0211 Given a topic and one day to prepare, the student will prepare a
tape recording to be used in a social studies lesson.
Visual Representations Cluster
0212 To get 70% of the answers or more correct on a test concerning
identification and location of items on^a map.
0213 Given a multiple choice test concerning the interpretation of
charts, the student will get 70% or more correct.
0214 Given a multiple choice test concerning the interpretation of graphs,
the student will achieve a score of 70% or higher.
Reference Cluster
0215 Given a multiple choice test concerning the ability to locate
information in a library, the student will get 80% correct.
0216 Given a specific research topic, the student will delineate the
steps used in locating resources relevant to the topic, including
the letters of the resources.
0217 Given the research topic in 0216, a bibliography for this topic
will be constructed including at least six types of resources and
25 entries.
Curriculum Cluster
0218 When given an objective (and information regarding the classes
experiences which might relate to the level of the objective) the
student will be able to name the level of the objective using
Bloom's Categories.
0219 Given a list of social studies objectives written in the affective
domain, the student will be able to write the ‘level of the
objective in the affective domain.
0220 Given a topic in the social studies, the student will write six (6)
objectives, stated in terms of Tyler.
0221 To evaluate a list of social studies objectives given for a particular
school as either appropriate or not appropriate.
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0222 Given an objective, the student will describe 12 varieties of
learning opportunities which could be employed (e.g. lecture,
field trip, panel discussion, socratic, role play, —
)
0223 Given background information for a school and a social studies
objective, to construct a lesson plan.
0224 Given a background information sheet and a chapter in a social
studies textbook, the student will derive objectives and outline
a unit designed to attain those objectives.
0225 The student will write down six major curriculum procedures and
describe their materials including format and general objectives.
Specialist
Reading Cluster
0226 Having read a passage selected by evaluators rating it as
extremely difficult, the student will list the main ideas,
the number of which he already knows.
0227 Given descriptions of two specifically defined "populations",
the student will design a newspaper format for each group
including - Front page, editorial, society, feature article,
comics, pictures, sports.
Visual Cluster
0228 Given four political cartoons, explain in writing the under-
lying theme of three of them.
0229 Given four political cartoons, explain in writing which one con-
tains a different theme and explain that theme.
Audio Visual Cluster
0230 Using "model" previously chosen, organize knowledge and ideas
found in three types of audio-visual communication.
Research Cluster
0231 After completing PC 0207, indicate which inferences are proven,
not proven, unable to judge, using the entire* context as cri-
teria.
0232 For each of the 25 bibliographical entries in 0217, the student
will write a short rationale for its inclusion.
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Curriculum Cluster
0233 Given a sample curriculum, identify and explain the major steps
in curriculum planning as devised by Ralph Tyler.
0234 Given a list of social studies objectives, identify and explain
levels of each objective according to Tyler.
0235 Given a list of learning opportunities, arrange them in refer-
ence to sequence, continuity and integration in curriculum
theory.
0236 Explain the role and characteristics of learning opportunities
in curriculum development.
0237 Given an objective, the student will explain at least two models
that could be used in evaluation of that objective.
0238 The student will describe at what times it is most appropriate
to use programmed instruction in the social studies.
0239 The student will list five principles of programmed instruction
as enumerated by Educational Testing Service.
0240 The student will outline and offer a rationale for a curriculum
elementary social studies (grades K-6)
.
0241 Given a sample curriculum, the student will identify and define
the six processes in curricula building according to "Basic
Principles" by Ralph Tyler.
0242 Given a series of social studies curricula, and a background
information sheet of an imaginary elementary school, evaluate
the material as its usefulness to the imaginary school.
Value Component
Minimum
0301 After examirting a list of 50 value statements, when the student
feels ready, he will take a multiple choice test concerned with
recognizing value statements and interpreting value statements -
70% or better proficiency.
0302 Given the same list as in 0301, and a multiple choice" test, the
student will recognize historical events related to values -
with 70% proficiency.
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0303
0304
0305
0306
0307
0308
0309
0310
0311
0312
0313
0314
0315
0316
Given the list of 50 value statements, to identify in a multiple
choice format a social science premise on which it was based -
70% proficiency.
Given 15 value statements from the list of 50, to provide in
five sentences or less a contemporary example involving the
value orientation.
Given a list of typical institutions and power groups (e.g.
American Legion, NAACP,) explain by essay what power a group
holds. The group will be selected by an evaluator.
Given the. same group as in 0305, describe what values it holds.
Given the group chosen in 0305, compare the groups values with
those of American Education today.
Given a background information sheet on a class, select values
to be taught and describe a procedure for teaching those
values
.
Given an assignment of observing elementary school students
on their way home from school, later record field notes
about what groupings were observed.
Given a scrambled checklist of the characteristics of a
"conservative" and "liberal" analyst in Stanley Hoffmann’s
Daedalus 1962 article, sort out of the list the set of
"conservative" & "liberal" characteristics.
Given an article by "liberal" political analyst, identify his
ideal of political order & man's proper role in that order.
Given an article by contemporary "conservative" analyst of
political affairs, identify his ideal of political order and
man's proper role in that order.
Given both "liberal" & "conservative" analyst's articles, com-
pare their assumptions and ideal about man and political order,
on multiple choice test - 80% proficiency.
Given a case study of racial disturbance on a college campus,
analyze value statements made by black leaders and white
administrators
.
List and explain five classroom strategies for value clarifica-
tion.
Teach a 10 minute lesson employing two value clarification stra-
tegies .
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Specialist
0317 Given five conversations or lessons presented in video tape,
the student will identify the value orientations of the
participants
.
0318 Given a list of social science premises, historical events and
contemporary issues, the student will identify a major value
assumption or conflict associated with each.
0319 Given a background information sheet on a school, select and
organize a program of value teaching.
0320 Given a videotape of conflict between a taxpayers’ protest group
and a legislative subcommittee in a hearing, support the argu-
ments of one group over the other in written form, demonstrat-
ing understanding and ability to extend argument.
0321 Given field notes (from 0803-18) and a checklist of a typology
of elementary school students, match different groups to differ-
ent values, to satisfaction of evaluator on the basis of the
"match" of types and field notes.
Sensitivity - Improvisation Component
Minimum
Concept Cluster
0401 Given a list of words and phrases, identify generalizations and
identify concepts within that list.
0402 Given a unit topic in elementary social studies curricula, the
intern will be able to suggest six concepts, six facts, and
six generalizations that would be appropriate for the topic.
0403 The Student will list and explain seven steps in the teaching
of t ime
.
0404 Given a political cartoon from a text or newspaper, the student
will teach a short video taped lesson concerning how to inter-
pret the pictorial representation.
0405 The teacher will list and explain two steps in the teaching of
geographic concepts.
0406 When given lesson plans indicating social and economic level,
and teacher objectives, the student will be able to judge the
teacher's likelihood of reaching the objective with the majority
of the class.
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0407 Given a map from a standard elementary text, the student will
teach a video taped, short lesson concerning how to interpret
the pictorial representation.
Methods of Instruction Cluster
0408 When shown on video-tape segments of five different lessons,
in which the instructor is attempting to provide a creative
experience, and his instructional activities are inappropriate,
the intern will write three appropriate instructional strategies
that would encourage divergent thinking.
0409 When shown a video tape of 5 classes, each showing a fifteen
minute segment of a social studies lesson, the intern will be
able to identify those classes in which the 1) inquiry approach
2) spcratic 3) role play is being demonstrated.
0410 List nine criteria for selection and four procedures for the
teaching of current affairs.
0411' ’The student teacher will subscribe to and read Time magazine
or any other weekly news magazine, and will demonstrate either
on paper or verbally the ability to relate current events to a
social studies unit.
0412 Given a social studies unit, the student teacher will suggest
in writing 5 ideas for creative writing lessons and will
demonstrate one of them.
0413 Given a unit, the student teacher will demonstrate instances
in which various A-V equipment would be appropriate in support-
ing his/her unit.
0414 Given a unit, the. student teacher, in a microteaching situation,
will conduct a "guided reading" session in which she encourages
divergent and creative thinking.
0415 Given a social studies unit, the student teacher will show how
Dr. Durrell's echo apprbach can be effectively utilized in her
unit
.
0416 Given a social studies unit, the student teacher will draw up
3-5 potential research projects appropriate to the grade level,
interest level, and social studies unit.
0417 Given a social studies unit, the student teacher will initiate
(set up rules for) committee work and will organize (on paper)
topics and means of presentation.
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0418 The student teacher will suggest on paper the potential role of
the following reference materials to her unit: encyclopedia,
dictionary, magazines, history books, letter-writing for in-
formation, appropriate TV shows, biographies, maps...
0419 Given a unit the student teacher will program this unit for
independent study, including in it at least four - out of six
of the following activities: 1) independent reading 2) art
activities 3) research 4) creative writing 5) history and
6) letter writing; and will devise a method for either group
or independent evaluation.
Student Oriented Cluster
0420 Given a social studies unit topic, the intern will explain
twelve ways in which the teacher might have used students as
communicators of ideas.
0421 When shown a description of a heterogeneous class, and the
objectives for a social studies unit topic, the intern will
describe learning activities that might compensate for differen-
ces in experience of individual children.
0422 The student will create three objectives and explain appropriate
learning opportunities concerned with community utilization.
0423 Given a specific ethnic group, the student will outline a unit
demonstrating an understanding of this ethnic group.
0424 Given the same ethnic group, the student will outline a unit
using the ethos of the group.
0425 Shown a series of two video tape segments which establish a
classroom situation of some difficulty, the student will role
play his response.
0426 After a discussion of discipline (hitting, shoving...) and
classroom control and direction (wetting pants, throw ups...),
the student teacher will respond appropriately to 4-5 class-
room problems while demonstrating a lesson.
0427 After a discussion of creative testing, the student teacher
will devise one test applicable to a unit, including in it the
following activities: art', creative writing, evidence of
divergent thinking.
0428 Given the same unit as in 0428, the student teacher will plan
five learning activities which are appropriate to slower,
average and superior learners at this particular grade level
and for this particular social studies unit.
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Coordinated Disciplines Cluster
0429 Given the same social studies unit as in 0428, the student teacher
will suggest three small group role play situations and one
large group situation.
0430 Given the same social studies unit as in 0428, the student
teacher will derive 3-5 science lessons appropriate to the
grade level and social studies unit.
0431 Given the same unit as in 0428, the student teacher will select
10-15 words related to the social studies unit to be used for
the weekly spelling lesson.
Art and Music Cluster
0432 Given a unit at the preferred grade level, the student teacher
will suggest five art activities (e.g. model city, shadow boxes,
paper mache globes...) relevant to the grade level and social
studies unit, and will explain on paper how each activity sup-
ports his unit.
0433 After a demonstration session on used and construction of
bulletin boards, the student teacher will design two 3-D
working, teaching bulletin boards appropriate to the same
unit as in 0428.
0434 Given the same social studies unit as in 0428, the student
teacher will find three songs appropriate to the grade level,
interest level, and social studies unit; the student teacher
will demonstrate one of them.
0435 Given the same unit as in 0428, the student teacher will select
records appropriate to the grade level and relevant to the
social studies unit (if applicable).
0436 Given the same unit as in 0428, the student teacher will suggest
1-2 dances (e.g. folk, native, square...) appropriate to the
unit (if applicable).
Specialist
Student Oriented Cluster
0437 Shown two short documentations describing a type of American
Community. The student will answer a True-False test con-
cerned with the accuracy of the factual statements about
the films.
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0438 Five social studies topics and three communities will be used
in developing fifteen outlines. Two of the three communities
used will be taken from the films. Given these 15 outlines,
the student will select two outlines appropriate for students
from each of the two communities described in the film.
0439. Shown a series of 25 video tape segments which establish a
difficult classroom situation, the student will role play
his response.
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LANGUAGE ARTS
Introduction
Goals . Communication is the prime focus of the Reading and Language
Arts area. The function of a teacher in this content field is to
develop or improve the students’ ability to communicate. This ability
must include the communication of self and of emotion - areas in the
repertoire of language as communication which up to now have been
ignored in education. The Language Arts include listening, speaking,
reading and writing. We believe that is is necessary that an individual
be able to freely communicate information, ideas, attitudes and
emotions effectively, commensurate with today's and tomorrow's needs and
developments. It is important, therefore, that techniques of communica-
tion, such as non- verbal cues, use of new technological developments
and simultaneous use of multiple media be incorporated into curricula
for the education of children and of future teachers. This is not to
dispute the effectiveness of books and other printed materials for use
in reading; records, tapes, and traditional classroom verbal activities
for speaking and listening; and typewriters, pencils, pens and paper in
writing. Traditional successful media need not be ignored or discarded,
but their use must be maintained only when they are the most relevant
and applicable
;
materials
.
Our goals in terms of teacher characteristics emphasize an openness
to all approaches, new and old, and a constantly expanding repertoire
for presenting concepts and materials in the Language Arts (with, of
course, the assumption that this openness and expansion will carry over
to the other curricular areas, and to the teacher's entire performance).
With the willingness to try new and different approaches, in other words,
the willingness to take risks, we are hoping to develop and encourage
the understanding that there is no one right way of doing anything, but
rather that there are a number of viable alternative routes; an awareness
of one's own learning style, and the concomitant awareness that one
learning style is not superior to another. We would further encourage
an awareness in the candidates of their own variety of learning preferences
in terms of materials and approaches. Some students, for example, vastly
prefer reading on their own to attending a lecture; others prefer the
lecture; some enjoy and profit from a combination of the two; still others
prefer some audio or visual media. The assortment and combinations are
limitless. Nevertheless, some students come to us unaware that they
have a particular learning preference, or are unaware that others do not
share their particular preference. Our goals are to have the students
use their awareness of the different learning preferences in their own
teaching by learning to provide a variety of learning experiences for
their students.
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Our goals for this program include what we believe teachers
should be able to db as well as what we believe they should b<2 . We
have, therefore, provided performance criteria which include demonstrat-
ing proficiency and knowledge in the specific content of the language
arts. Certainly a knowledge of, and ability to use many approaches in
the teaching of reading, or any of the areas within the Language Arts,
is of outstanding importance. The ability to plan activities with a
specific population in mind, rather than having some notion that a
particular lesson can be good in the abstract or out of context is
another ability we propose to develop in our students. These and other
abilities are derived directly from a hierarchy of teaching abilities
which we have postulated. This hierarchy specifically delineates our
goals. We have formulated our performance criteria for the operational
study based on the four elements in the hierarchy.
The Language Arts feasibility study samples the essential phases of
the eventual operational program. Our intention when the program is
operational is to develop in our teaching candidates the following
hierarchy of abilities:
1. proficiency in the language arts content (i.e., the ability
to communicate effectively, both verbally and non-verbally)
2. knowledge of the processes of each of the language arts areas
(such as the physiological, emotional, intellectual and social
aspects of speech development). In other words, the candidate
must be able to analyze what acts are necessary for effective
communication, whether or not the process depends on a
sequence of skills or any special combination of skills, and
what the specific skills of listening, speaking, reading, and
writing entail. We will at the same time expect the candidate
to understand the developmental and learning processes involved
in the acquisition of content knowledge.
3. ability to assess the child's level of development and to diagnose
his skill needs, using both formal and informal devices. The
candidate must recognize strengths as well as weaknesses, and
must help the child to do the same. Further, the candidate must
be aware that the diagnostic process is a continuous one.
4a. knowledge of a variety of approaches and materials available in
each area of the language arts (i.e., the linguistic, phonic,
eclectic, experience, individualized, programmed, and i.t.a.
materials for teaching reading)
4b. ability to select from the many available materials and approaches,
or to generate new approaches and materials to satisfy the needs
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of the children based on the individual child's diagnosed
strengths, weakensses, developmental stage, and observed
learning patterns. Part of the ability to select an approach
is the ability to help a child acquire a given skill by
dividing the skill into a number of levels ranging from the
simple to the complex, the familiar to the unfamiliar, and
the concrete to the abstract. The teacher must also be able
to interrelate the skills as well as the areas of communica-
tion and to integrate them into the child's domain.
We have presented these abilities in hierarchical order. These
constitute a taxonomy of teaching abilities. We assume that, in order
to be able to select an effective approach, (4b) the candidate must be
able to draw from any known approaches (4a) after having assessed the
student's abilities and needs (3) based on the candidate's knowledge of
the process (2r) which in turn comes at least partly from his ability to
perform the act (1)
.
Table I on the following page illustrates the distribution of
performance criteria (PC) in our feasibility study. A brief key to
what the performance criteria contain follows below: a full description
and rationale appear later in the report.
PC 1. comparing and evaluating 3 readers
2. discussing basals (in small groups)
3. administering Informal Reading Inventory
4. Dividing a class into reading groups
5. developing a quiz to test comprehension
6. devising 3 techniques for analyzing words
7. taking a phonics test
8. reviewing a linguistic reader
9. writing and evaluating i.t.a.
10. devising 5 different materials for the language experience
approach to teaching reading
11. conducting an initial "interests survey" interview with
a child
12. demonstrating the use of 3 reading machines and/or kits
13. devising one week's activities in language arts for a
special population
14. selecting a personal professional library, given a hypotheti-
cal $100.00
15. selecting 3 methods of evaluating a reading objective
16. observing, taking and discussing the administration of
I.Q. tests
17. selecting a class library
18. reading a portion of a story aloud
19. describing 3 ways Of presenting a story
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TABLE I
HIERARCHICAL DISTRIBUTION OF THE PERFORMANCE CRITERIA
Levels of Hierarchy
PC # Level 1 Level 2 Level 3 Level 4a Level 4b
1 X X X
2 X X X
3 X X
4 X
5 X X
6 X X
7 X
8 X X
9 X X X X
10 X X
11 X X
12 X X X
13
14 X
15 X X X
16 X X
17
18 X
19 X
20 X
21
22 X X
23 X
24 X
25 X
26 X
27 X
28 X
Key:
Level 1 Proficiency
Level 2 = Knowledge of Process
Level 3 Ability to Diagnose
Level 4a = Knowledge of different materials and approaches
Level 4b = Ability to select an appropriate approach
102
20. describing 3 activities for motivating creative writing
21. outlining a formal and informal method of teaching spelling
22. demonstrating writing on a chalkboard in manuscript and
cursive forms
23. devising 3 dramatic activities for a specific class
24. describing 3 ways for achieving a speech objective
25. describing 3 ways for achieving a listening objective
26. constructing an annotated bibliography on one topic
27. writing a paper on readiness
28. writing a paper on the different approaches to word analysis
Outcome of the Feasibility Study . The findings in this report are based
on a tentative summary of the data. A comprehensive data analysis is
now being processed. This report contains descriptions of the instru-
ments we used, and the kinds of data we received. It also contains
suggestions for revisions based on the information we have thus far
examined
.
We can, however, with some assurance, report at this time that the
study demonstrated both the managerial and pedagogic feasibility of the
METEP Language Arts component.
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Design and Implementation of Pedagogical Feasibility Study
Description of study design . Population. In September, 1969, the Language
Arts staff abandoned its original plan to operate two separate Language
Arts programs, the traditional methods sections and the METEP program,
in favor of including all 120 elementary block students in the METEP
program. This decision about population had some important implications
for the evaluation design:
a. increasing the number of students provided much more information
about abilities (especially the range of abilities)
,
performance
during the program, and reaction to the program.
b. dropping the idea of holding separate methods class sections
meant losing the obvious control group, but since members of
the Language Arts control group might well have been in the Math,
Social Studies or Science treatment groups, it would have been
fruitless to claim independence of groups anyway. (In fact,
there is a very promising control group in the Elementary Intern
Program which we plan to use spring semester for a study of the
relationship between learning procedures and teaching procedures)
.
c. increasing the number of students meant that staff time also had
to be increased. Since only two Language Arts faculty were
available during the fall semester and since METEP was designed
as a program for specialists as well as generalists, part of the
fall program was devoted to the recruitment and training of 15
potential Language Arts specialists who served in staff positions.
These students ranged from sophomores to doctoral students
(perhaps a more dramatic range is from 5' to 6' 8"). The data
collected on their training is at least as interesting and
probably as important to the future of METEP as the information
on the 120 generalists. The feasibility study included only one
specialist's PC (rating two or more generalists' PC's). The
specialist program, of course, would include many more PC's not
incorporated in the feasibility study.
d. with 120 students passing 28 PCs in 5 weeks the School of
Education facilities were used heavily. Since data was collected
on each PC and IA taken by each student, we now know a great
deal about usage patterns.
e. communicating with the 120 generalists (the elementary block
students) and the 15 raters would be difficult under the best
of circumstances. It was done in this program with one 2 hour
group meeting for the generalists and one equally lengthy session
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for the raters. Again the sheer number of students meant not
only more careful attention to details, but also different
kinds of activities than would have been necessary with a
smaller group.
f. getting information such as a complete and accurate class roll,
addresses and phone numbers was difficult.
Data Sources .
a. Ability measures on the 120 students. On October 29, two days
before the end of the program, a battery of 5 tests were given
during a one-half hour period. All of these tests were de-
signed to be highly stable measures and theoretically could
have been given at any time during the five weeks. Three of
the five tests were taken from the Kit of Reference Tests for
Cognitive Factors, French, Ekstrom and Price ETS, 1963. This
kit is designed for research workers interested in identifying
24 specific aptitude or achievement factors. The other two
tests, lisening and reading, were developed during the program
when no suitable listening test could be found in the French
kit. An appropriate reading test, First and Last Names, was
available, but it was felt that the listening and reading
tests should be comparable so both were developed from one
source. We are indebted to David Berliner, University of
Massachusetts, School of Education, for the design of these
2 tests.
(1) Surface Development Test (French, et al). According
to the manual, this test measures "The ability to
manipulate or transform the image of spatial patterns
into pther visual arrangements." Research by David
Coffing, University of Massachusetts, School of
Education, has suggested that people adept at
visualization as measured by this test will have
greater success learning from visual material
(such as a TV tape) than those who have difficulty
envisioning 2 dimensional objects transformed into
a 3 dimensional world. Since the Language Arts pro-
gram included TV tapes, films and filmstrips as
instructional alternatives, we were interested in
discovering the range of ability which we might
find in the students and in seeing of those scoring
high in this ability: 1. professed an interest in
audio-visual learning, and 2. actually took the
AV instructional alternative when it was offered
(or conversely, if those who scored low on this test
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avoided using the audio-visual approach)
.
(2) Listening Test. Students were told they were about to hear
ahout surfing in Hawaii. When the reading was through, they
were to write down as many main ideas as they could remember.
A paragraph from an article on "Polynesian Surfing" (Natural
History, Vol. LXXVIII, #7, 1969) was read. A list of 27
possible ideas was compiled and one grader counted the number
of ideas listed by each student. Since Language Arts offered
lectures as one Instructional Alternative for each PC, we
were again probing the correlation between listening scores
and both professed interest in lectures and actual lecture
attendance, as well as some gross measure of the range of
abilities within the group.
(3) Apparatus Test (French, et al) . A test of sensitivity to
problems, it measures "the ability to recognize practical
problems." Scores are computed as D, number of drastic
suggestions, and M, number of minor suggestions made. Since
the students were constantly being asked for help with the
design of future METEP programs (each student filled in a
3 page questionnaire for each of the 28 PC's, plus a 10 page
questionnaire on the final day), we were very interested in
their ability to make helpful suggestions on the questionnaire.
Information about helpful and unhelpful parts of the IA was
coded as: 0 equals no answer, 2 equals too vague to be of help,
and 1 equals specific. Suggestions for changes in the IA's
and PC's were rated as: 0 equals no answer, 1 equals minor
suggestions (qualitative) and 2 equals major (qualitative)
suggestions. High correlation between minor scores on the
Apparatus Test and questionnaires might suggest that the level
of suggestion-making is more related to the student's native
"ability to recognize problems" than to any intrinsic value
or shortcomings of the METEP program.
(4) Reading Test. A second paragraph from the article on Polynesian
surfing was read by the group (a two minute time allotment meant
that even the slow readers had sufficient time to finish the
paragraph). Again, the students were asked to list main ideas;
a list of 34 possible ideas was compiled and one grader scored
the tests. Since Language Arts often offered library reading
(or browsing without specified reading list) as an Instructional
Alternative, interest was centered on the correlation between
scores and both library IA's used and professed interest in
library learning, as well as the over-all range of abilities.
(5) Alternate Uses (French, et al) . A test of "Semantic Spontaneous
Flexibility", it measures "the ability to produce a diversity
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of verhally expressed ideas in a situation that is relatively
unrestricted. ; The METEP Language Arts program puts a high
value on flexibility. The choice of instructional alternatives
in itself suggests this commitment; many of the PC's state
"Suggest three alternate ways . . .you will be judged by the
appropriateness and diversity of your methods." Here the
correlation between satisfaction with the program (judged
by positive comments on the final questionnaire and actual
performance during the program) and score on the flexibility
test, was of interest. A high correlation here would be
especially valuable, since the test could then be used as a
counseling instrument for students entering the program.
b. Attitude Change. At the beginning (September 23) and end
(October 31) of the program, two 36 items semantic differentials
were given using 2 concepts: Learning and Discipline. The 36
items used were developed by Steve Rollin, University of Massachu-
setts, School of Education. Semantic differentials are designed
to test attitude towards a specific concept (idea, activity, name).
All items can be regarded on a positive to negative scale or items
can be clustered as measures of value, potency and activity. A
number of scores are available: pre-test distances between the
concepts (both on the one scale and on the 3 factors), post-test
distances, changes in the distances, change in attitude toward
Learning, and change toward Discipline. All this information
is available for both the individual and the group.
Learning and Discipline were chosen because the METEP Language
Arts program place^ strong emphasis on the individuality and
diversity of learning types, and relies heavily on the self-
discipline of the students. In fact, the program tells the
students: "Here are 28 things you must be able to do by the end
of 5 weeks, and there are at least two ways to prepare yourself
to accomplish each of them. Those ways include lectures
(schedule gives date when PC will be covered)
,
readings (packets
in the library), audio-visual materials (tapes, records, etc. on
specific PC’s available in office), classroom observation corridor
in the Mark’s Meadow laboratory school, and self-practice (materials
and elementary students available) . All your work will be rated
and returned to you within 4 days of the time you pass it in.
The office is open 9-5 every day, come to see us if you have any
problems .
"
In addition to looking at attitude change directly, the semantic
differential scores can be compared to the flexibility and
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satisfaction scores mentioned earlier (ability measure #5). The
same scores might also provide interesting interaction with
suggestion-making ability scores (see ability measure #3). Two
types of changes will be made in the semantic differential next
semester. There will probably be a decrease in items, based
on the item analysis results from this semester, and there will
be an increase in the number of concepts, particularly the risk-
taking concepts being developed at the University of Chicago by
Phillip Moy and E. Brewster Smith.
c. PC and IA Questionnaires. Each time a student completed a PC
he submitted a three page questionnaire. This volume of mat-
erial (120 students times 28 PC's) was coded by some of the
METEP raters according to a coding sheet. The questionnaires
yielded the following information:
student's name and PC number
time taken to complete PC
student's judgment of the value of the PC to himself
as a student; as a future teacher
suggestions for a better PC rated as major or minor,
(suggestions compiled separately)
IA taken (how many, which ones)
length of time for each IA
suggestions for improving IA (rated as major, minor,
suggestions compiled separetely)
judgment of value of IA as preparation for PC, or as
expressive objective
whether the student passed or failed the PC.
Obvious data available from these questionnaires include the
use of facilities (library, machines, etc), the number of stu-
dents taking various instructional routes (for example, many
fewer used audio-visual materials or observation than we had
anticipated), some specific data on those students who failed
the PC on the first try (instructional alternative taken, ex-
pressed satisfaction with the PC - both its "value" and the
suggested improvements, even the amount of time taken on IA
and PC).
d. Final Questionnaire. Much of the data on the final questionnaire
duplicates data on the PC and IA questionnaire mentioned above.
The final questionnaire was administered on the last day of
the program (October 31)
,
and besides having the advantage of
being pre-coded, it gave the students an opportunity to look
back over the program rather than judge the individual PC
and IA before they knew how they had performed. Additional
information from the questionnaire included:
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1. background data on each student:
age, six, academic status, previous experience
with children, own school experiences
2. judgments about total program (where to make changes):
a. total program evaluation
b. quantitative changes (number of PC's, or amount
of work per PC)
c. PC emphasis (especially by making areas optional)
d. IA improvements
e. changes in rating system or office routine
f. importance of METEP in future teaching success
g. understanding and agreement with basic goals
of program.
3. some interesting cross checks of professed attitudes:
a. own school experience-preference for first teaching
position - ranking of elementary experience as value
in teacher preparation.
b. professed attitudes about LA type - IA revisions
suggested
.
c. attitudes - suggestions on final questionnaire -
the students' 28 PC and IA questionnaires.
e. Rater's List. Each rater (Language Arts faculty and raters)
chose one or two PC's for which he would be responsible. He
graded (pass/fail) all 120 students; he returned the PC's to
the student; he kept a master list up to date in the office
which recorded for each student: the date each PC was passed,
and he kept a rater's list which recorded the date it was
returned, and whether the PC was rated pass or fail. These
rater lists provide some interesting data on the arrival times
of completed PC's and on the grading time both by PC (or by
rater) and by week. Data also includes the "fail" rate by
PC, by week and by student. (Failure theoretically carried
no stigma.) The student was told he must pass the PC and could
try as often as he wished. The students apparently accepted
this much more readily than the raters . Interviews with the
raters at the end of the program revealed that fails were not
recorded as rigorously as passes (i.e., "fails" were returned
to students without being recorded on the list at all, and
only later, when the student passed was a notation made.) The
raters involved were requested to restore their "fail" data
as best they could before the lists were processed, but for
next semester's program we will have to revise our terminology.
f. Raters' Final Reports. Each rater was asked to write up the
following information about each PC which he rated:
109
1. description of the PC.
2. criteria for rating (criteria had been developed at
the beginning of the program, but these sometimes
changed as new problems developed with the PC's)
3. suggestions for improving the PC.
4. description of each IA.
5. suggestions for improving each IA.
6. comment on the value of rating this PC as an academic
experience for you, and making any suggestions for
improving rating as an academic experience for a language
arts specialist.
In addition to providing some very helpful information to the
staff on curriculum changes, the range of suggestions and even
the depth of understanding of the purpose of the PC was of great
interest. As with the generalists, there may be a correlation
between performance in the program (for raters the grading time
lag could measure this) and type (minor or major) of suggestions
offered, in short, some sort of "commitment index". At this
time, the two relevant ability tests (sensitivity to problems
and flexibility) have not been given to the raters, but they
will be given within the next few weeks.
g. Miscellaneous Sources. As with all programs, Language Arts,
METEP learned a lot about itself from other people. The School
of Education librarians watched our students working, and idle
passers-by watched in facinated horror as students, raters
and staff went about the business of passing in, grading, return-
ing and discussing 28 PC's 120 times. Still to be collected is
information from the students' supervisors and master teachers,
and of course, from the students themselves after they have
practice taught. Information from these sources will be categoriz-
ed as
:
1. competency (can they do what we thought they could do)
2. satisfaction (change in valuation of program after school
experience)
3. teaching style (ability to use flexible approach in
teaching)
.
Description of study as performed .
It should be noted that the Language Arts Task Force was in
operation from March '68 - January '69. March - December '68
comprised the planning phase.
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Spring and Summer 1969; 2 staff and 1 research assistant planned
the program, and 4 graduate students on independent study
developed the IA’s.
Approximately 70 PC’s were developed for generalists and specialists.
28 PC's were selected for feasibility study.
IA’s were developed (forms, lists, selections written, criteria
for evaluation)
.
Evaluation planned.
Early September: All PC and IA information duplicated for students.
PC and IA information plus rating criteria and procedures duplicated
for raters.
September 22: One hour information meeting for raters. Raters
materials handed out.
September 23: Two hour information meeting for students. Student
packets handed out. First semantic differentials administered.
September 29 - October 29: Program in operation.
October 29: Time taken from group activity for PC 16 to give half-
hour test battery.
October 31: Final questionnaire and second semantic differentials
filled out during group meeting.
November 4: Raters final reports due. Meeting with raters for
suggestions for next semester's program.
November 12: Coded questionnaires due. from raters. Last information
to go to key punch operators.
November 15: Final report due.
Ill
Description of PC's and IA's Tested
Our performance criteria were selected to cover the essential areas
within the Language Arts. Reading, and the different approaches to
teaching reading, was our prime focus in the feasibility study, but all
areas of creativity within the Language Arts were stressed. We omitted
any PC's on structure of the language because structure is most effective-
ly learned when it is incorporated into creative writing, spelling, and
oral communication. For our operational program, we will include PC's on
structure across all 4 levels of the hierarchy; that is, we will expect
our students to familiarize themselves with the terminology of trans-
formational grammar as well as traditional grammar, and we will encourage
their exploration of children's texts in a structural linguistic series
published by other more traditionally oriented publishers. We also expect
the candidates to incorporate grammatical principles into their lessons
in the other areas of the Language Arts.
The Instructional Alternatives (IA's) included a variety of learning
activities. At first, it was our intention to provide lectures for most,
but not all the PC's. It became clear to us through direct feedback
from the students that we should provide lectures for each PC. Indeed,
students often attended lectures in addition to working one or more
other IA's. Students were also given the option at any time of attempting
a PC without any IA's. Many students took advantage of this option.
Some used it as a pre-testing experience, to give them a clear idea of
what the PC entailed; others were very successful in their first attempts.
Students varied considerably in their level of previous experience with
children, and with the specific subject matter. They also varied consider-
ably in their risk-taking abilities. These factors were very influential
in their decisions as to which IA's, if any, they would try. Each
candidate also was given the opportunity to devise a new instructional
alternative of his or her own choice. No student was prohibited from
attempting any IA not delineated or offered by us
,
if he considered it
potentially valuable. We did not include "talking to other people" as
an instructional alternative, but we should have, and will do so next
time. In fact, candidates did talk to each other, the raters, the
instructional staff, cooperating teachers, children, and anyone they
could reach at any time. They profited greatly from these verbal
encounters. Other IA's included audio-tapes of the lectures, video tapes
specially prepared by Masha Rudman for this study, other video tapes, a
film, a film-strip and record combination, and readings compiled by
graduate students who pursued Independent Study with David Yarington last
summer. All of the IA's will be specifically described in this section.
Revisions are in progress at present, and will be a continuing procedure.
More TV tapes are being developed in hopes that our equipment and
scheduling problems in this area will be eliminated by next semester.
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We selected twentyr-eight performance criteria from a list of about
seventy which, we had developed for the possible operational study. Our
original list included PC’s for both generalists and specialists. For
the feasibility study we decided to include only generalist criteria,
with one or two specialist PC’s for raters who plan to be specialists
in the Language Arts. We believe that the PC’s that we have selected
represent the total program.
Our PC's, as previously mentioned, cover all the levels of the
hierarchy. Students could elect to attempt any PC in any order, although
we arranged the listing of PC’s for the students in clusters according
to content: the different approaches to Reading were presented first
(PC’s 1-12), tyith the basal eclectic materials first (PC’s 1-4),
because of their wide use in this country. We then offered some PC’s
dealing with the reading skills, particularly those of comprehension
and word analysis (PC’s 5-7). The next six PC’s considered other reading
approaches in varying degrees of depth (PC's 8-12). Specific comments
and suggestions for revision of these are included later in this section.
PC’s 13-21 asked that the candidates devise different kinds of
activities for the various Language Arts, depending on the population
the candidate had selected. Included here, too, are PC’s guiding the
candidate to areas and sources where information on varieties of materials
and approaches can be found. Specific categories within the content
area include story-telling, creative writing, and spelling. We inserted
proficiency in handwriting (PC 22) before resuming our requests for
alternative approaches. PC’s 23,24 and 25 again stress this level in
drama, speech, and listening. PC 26 seeks to lead the candidate to
explore the information available on any specific topic of interest in
this content area. PC’s 27 and 28 concentrate on the process of beginning
reading, stressing readiness and approaches to word attack. Criteria for
evaluating each of the PCs were developed for the raters' use. These
as well as the PC's and IA's will be revised as needed as an ongoing
process in METEP.
The following is a description and rationale of each of the
performance criteria* and instructional alternatives used in our feasibility
study, with some suggestions and guidelines for revision.
PC 1: Candidates were given evaluation forms as suggested guides to
their examination of the teachers' manuals for three elementary
Readers. Each Reader represented a different publishing house.
The three main areas of investigation were Publishers' stated
purpose, the approach used, and an evaluation of the content.
These areas formed the framework within which more specific
questions were raised. Candidates were asked to evaluate and
compare the three texts they had selected. No additional
restrictions were placed on the choice of text, except that the
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texts be on the same grade level.
Rationale: (Please refer to the hierarchical distribution chart
for a graphic presentation of each rationale) . Examining and
evaluating different publishers’ texts serves a dual purpose:
students become aware of the process by which certain materials
are designed to teach reading. The skills and approaches
delineated in these manuals differ, one from the other, and
include a wide range of opinions on the intrinsic nature of the
reading process. The differences and varieties should also
communicate to the candidate that there is no one right approach i
each publisher is so convinced of the ’rightness" of his
particular sequence, methodology and materials, that it becomes
obvious that none of them has the sole answer. This PC also
serves to help acquaint the student with the materials available
to the schools in the area of published reading programs. It is
our intent that the candidate use this PC to learn to examine
materials in the light of his own needs for teaching.
Suggestions: On the whole, this PC accomplished its purpose. We
hope to clarify the wording on evaluation of content. We also
hope to stress the notion of a comparison, 'rather than isolated
evaluation of the three texts.
IA*
s
: The lecture IA provided for this PC included a discussion
and examination of several texts. The lecturer answered specific
questions and raised other questions for the group to consider.
Information on the format of each publisher's suggested lesson
structure was also shared by the lecturer and the group.
The other available IA was an examination of the publishers'
materials in the elementary textbook section of the library.
Students examined the texts of their choice, and formulated their
own conclusions.
Other IA’s devised by the students: Students talked to teachers,
each other, and to the instructional staff to get information for
this PC.
Suggestions: Texts were in great demand, and were often not
available in the library for the students' use. Not all of the
latest texts are available in the library: here is an instance
where a Reading Study Center would have served its function.
PC 2: All of the students were required to attend and participate in a
discussion of the value of basal readers in American Elementary
Schools
.
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Rationale: Guidelines for discussion leaders included a
consideration of the process of teaching reading, and a
discussion of the materials and programs available. Investigation
of the comparative value of specific factors in the basal materials
was emphasized, and differing points of view were especially
invited.
IAVs: There were no IA's for this PC because it was an Expressive
Objective
.
Suggestions-: Students enjoyed and benefited from this PC. They
suggested that more of the PC's include discussions. The students
did request and need discussion leaders; one group was without a
rater or instructor as leader, and felt neglected. Groups
contained ten or fewer students. The discussions lasted for
approximately forty minutes, which seemed to be a good amount of
time for the purpose.
PC 3: Each candidate was required to administer a pre-constructed
informal reading inventory to one child, and to complete the
score sheet for the test. The PC was rated by examination of
whether or not the score sheet had been adequately completed.
The particular inventory used this semester was compiled by a
class in Diagnosis of Reading Disabilities. The purpose of the
inventory is to "determine the tentative level of difficulty at
which the pupil can read comfortably on his own... and the
tentative level of difficulty at which the pupil can function for
instructional purposes." Candidates could self-schedule themselves
for Mark's Meadow pupils. Mark's Meadow is our campus laboratory
school. It is a public school of the Amherst school system. The
School of Education cooperates in staffing it, evaluating the
staff, and providing an additional stipend for the staff. One of
its features is a corridor located above all of the classrooms,
providing an audio and visual observation deck (through one-way
glass) for observers. Access to this corridor is open during
school hours except for Friday, when teachers and students are
granted a respite.
Rationale: The informal reading inventory is one of the more
individualized and useful means of assessing reading ability. It
is not a standardized test, and leaves much room for the tester's
individualization as well as for the student who is being tested.
This kind of diagnosis helps acquaint the candidate with much of
the process of diagnosis.
Suggestions: Students enjoyed this PC because it gave them the
opportunity to work directly with children. It did not satisfy
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the criteria for diagnosis, however, because the form used was
designed originally for use with children in need of remediation
For next semester we will include directions to the students on
how to construct and work with their own I.R.I., instead of our
pre-cons tructed instrument.
IA’
s
; Practice; Candidates were permitted to read the instructions
included with the test and to administer the test without handing
in the score sheet, in order to practice administering the test
before submitting it as the PC. They could practice with any
child they chose, including the Mark’s Meadow pupils.
TV tape: The TV tape, of approximately six minutes duration,
presents an actual test administration. Examiner is a college
student; examinee is a fifth grade girl. At the conclusion of the
tape, the examiner explains how to score the test.
Lecture: The lecture included a discussion of the rationale for
using this instrument for testing. Other forms of the test were
described.
Suggestions: A new tape will be made demonstrating the adminis-
tration of different kinds of I.R.I.’s, both the pre-constructed,
and the teacher-constructed. Audio tapes of children being given
I.R.I.’s, together with a copy of the passages used, will be
made available so that students wanting to practice the scoring
procedure can do so conveniently. Additional information on this
PC, as well as on all others, is now in the process of being
analyzed.
PC 4: SRA's kit of children’s cumulative record folders (Cruikshank, et
al. Critical Teaching Problems ) was on reserve in the library.
Candidates were required to examine the folders, and to group the
children in a logical set of instructional reading groups.
Candidates completed a grouping form provided them in their
packets. Three groups were suggested, but candidates were
encouraged to use their own judgement and to provide a rationale
for grouping in whatever way they deemed effective and necessary.
Rationale: The different approaches and possible variations of
grouping further demonstrate the fallibility of 'the "one-right-
way" school of thought. Students are required in this PC to make
decisions about the needs of the students, and to suggest a
grouping approach to meet these needs.
Suggestions: There are too many cumulative files contained in
the folder. To make this PC more valuable and more manageable
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in terms of time and effort, a maximum of twenty files should be
contained in the folder. Although more information is being
processed at the moment, students have indicated that this PC
was valuable if only for the opportunity to examine students'
cumulative records. It is our tentative impression that the
wording of the PC did not communicate clearly enough to all of
the students that they had the option of grouping as they saw
fit’. Too many students thought they were being forced into a
basal - three group approach. The PC, therefore, will have to
be re-worded for next semester.
IA'
s
: Readings in the- library: A folder of readings dealing
with different ways of grouping and its attendant rationale and
problems, was placed on the reserve shelf in the library (Five
copies of each folder were available for each IA)
.
Observation in the classroom: Students could make arrangements to
observe the reading groups in any classrooms of their choice.
Most students who elected this PC either- observed in the class
where they would do their student teaching, or they went t.o the
Mark’s Meadow Observation Corridor and observed the different
classes during their reading time.
Lecture: The lecture for this PC stressed variations in grouping
should be flexible and pointed to the needs of the individual
child.
Suggestions: The folder of readings will have to be revised to
include more specific directions for grouping for different
purposes. A handout sheet on guidelines for observation will
be developed to guide the students if they wish to use the
observation IA.
PC 5: This PC requires that the candidate select one or more paragraphs
from one or more children’s readers, and construct a quiz contain-
ing seven questions, testing the child's comprehension of the
selected passages. Each question must test a different skill. A
list of skills is included in the PC directions. Questions may
not be of the kind demanding a "yes" or "no" answer.
Rationale: This PC aims at developing the knowledge of the reading
process as well as the ability to evaluate the needs and abilities
of the students. Writing thought-provoking, non-literal questions
is an important part of diagnosing students’ abilities.
Suggestions: We will re-word this PC for clarity for next
semester. Students were confused as to how to select their passages,
how many to use, and also, as to the meaning of the specific skills
we listed. Clarification of the wording would make it clear that
the candidate had the responsibility of learning about the skills
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as part of the process of reading. Perhaps some sample
passages from children's books will be included in the PC
directions next semester.
IA'
s
: The folder in the library included discussions of various
questioning techniques.
Lecture; The lecture contained a very brief survey of research
in reading comprehension skills, followed by a discussion of the
various levels of comprehension. Emphasis was placed on asking
questions which stimulate the thinking process rather than
simply tapping the lower levels of questioning, such as rote re-
call.
Suggestions: The reading folder in the library should be
revised to include more information about the specific reading
skills being tested.
PC 6: Students were required to select a passage ten sentences in
length and write three lesson plans (a suggested lesson plan was
included; each demonstrating a different technique for teaching
word analysis the candidate had selected from the passage.)
Rationale: Different approaches and techniques are mandatory
for the effective handling of this very important aspect of teach-
ing reading. A knowledge of the process of the decoding aspect
of reading is gained by an investigation of the different word-
analysis skills.
Suggestions: The PC will be re-worded for next semester so that
students will clearly understand that they are to devise different
activities and different approaches for analyzing any given set
of words. The directions in the PC will also include some guide
for selecting the words to be analyzed.
IA' : TV tapes: The tapes contained excerpts of lessons using
games as devices for teaching word analysis. Different techniques
such as phonics, structural analysis, linguistic analysis, and
sight word recornition were demonstrated by a group of students,
working with small groups of children.
Lecture: The lecture concentrated heavily on word attack
through the use of phonics. Books suggesting different activities
for use with children in word analysis were exhibited in class..
Suggestions: TV tape: Perhaps additional techniques can be added
to the tape. Lecture: The Lecture will be revised to include a
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discussion of what word analysis entails, and the different tech-
niques and activities that are available for developing and
reinforcing this skill. Readings: A list of readings will be
developed for phis PC as an additional available IA. Many
students elected to read on their own for this PC, and found
it profitable to do so.
This PC contained our only short-answer quiz. Twelve items were
listed to be matched. The items required identification of
phonics terms.
Rationale: Phonics is the basis of a very widely used technique
for word analysis, and is the prime focus of many reading
programs. Our candidates, therefore,- should have knowledge of
this material, and should be somewhat familiar with phonetic
principles
.
Suggestions: This PC should test more than proficiency in
phonics. As a matter of fact, the test as it was constructed
did not even test phonic principles. The test must be redesigned
and expanded to include some consideration of the reading programs
(such as Phonovisual and Economy Company) that use this approach
as the mainstay of their program.
IA*
s
: Programmed Text: Programmed Word Attack for Teachers by
Robert Wilson was suggested as the text to use. Few students
bought it, because they could pass the PC without it.
Library folder of reading materials: This folder contained
phonics generalizations, and a discussion of the role of Phonics
in a reading program.
Lecture: The lecture dealt primarily with the students'
questions about the use of phonics in the program, and to what
extent phonic principles in general apply to our language.
Suggestions: Either dispense with the programmed text or include
it in the reading folder. Add to the reading folder in the
library so that it includes more specific descriptions of the
publishers' materials using the phonics program for reading*
as well as some notion of the scope and sequence of phonics
instruction in the elementary schools. Add to the lecture some
specific information about phonics rules. Bring to the lecture
some samples of books and other materials using the phonic
approach. Add an IA consisting of a section in the Reading-
Studies Center, containing Phonics games, books, and as many of
the Publishers* materials as are available so that our candidate
can examine and try out these materials for themselves.
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PC 8; Candidates were given a list of Readers using the Linguistic
Approach, Candidates were required to describe the features
distinguishing any one of these series as a Linguistic Reader.
Rationale: The linguistic approach to reading is one of the
newer approaches. Our students should be aware of it, and
know its principles.
Suggestions: Although most students thought that this was a
valuable PC, we believe its value for them lay only in the
opportunity to peruse a new kind of approach. Next semester we
will add a section to this PC requiring the candidates to
provide the rationale for the linguistic approach, in addition
to the description of what it entails. The new requirement will,
hopefully, insure a knowledge of the process of this approach.
IA's : Library folder of readings: contained analyses of
linguistic readers, and comparisons of the linguistic approach
and others.
Lecture: Included a comparison of the linguistic approach and
other approaches, notably the phonic. Also included was a
discussion of the rationale for the specific characteristics and
principles of the linguistic approach.
Suggestions: Add examination of manuals to linguistic readers
as an IA.
PC 9: The student was asked to select one set of sentences (of about
20 words in length) from a given list of 5 sets, and to transcribe
these sentences from traditional, orthography into i.t.a. Then he
was asked to write 2 paragraphs agreeing or disagreeing with the
statement that using i.t.a. with beginning readers solves many
problems in the teaching of reading. Each student was expected
to give at least 3 valid reasons to support his position.
Rationale: i.t.a. is used in many primary grades. This PC
required the student to be not only familiar with I.t.a., a
relatively new approach to the teaching of beginning reading,
but to be able to write it and to be acquainted with some of
the findings of research and/or results of i.t.a. experiments in
the area. The PC covers a number of levels of the hierarchy (see
chart), and perhaps it was for this reason that this particular
PC was received with enthusiasm by most of the students.
Suggestions: This was one of the more successful PC's and will,
therefore, be kept in its present form.
120
IA's: Library folder: Included in the library packet were
samples of the i.t.a. alphabet and a teacher's manual, as
well as a reading list.
Filmstrip and record with alphabet inserted: This packet is
commercially prepared by i.t.a. publications, and is a
description and rationale for i.t.a.
Lecture: covered the histroy and rationale for i.t.a., an
introduction to the symbols of i.t.a., practice in writing
words in i.t.a., research findings, differences between American
and British approaches to i.t.a. and a summary of pros and cons.
Suggestions: Unfortunately, we could not include as many
materials on i.t.a. as we wished, because the materials* we
ordered -did not arrive in time for the program. More books
written in i.t.a. would have been helpful, and the manual on
how to write i.t.a. would also have helped. However, we have
every expectation of receiving these materials in time for next
semester. The other IA’s were helpful, and need no changes.
PC 10: This PC requires a description, with appropriate emphasis on
detail, of five different materials which might be used in the
language experience approach to teaching reading. Each material
should generate a different activity. The materials and activ-
ities should be appropriate for the class the candidate has
described (a class description from was provided..
)
Rationale: The language experience approach to teaching reading
is a creative, effective approach which requires flexibility and
imagination on the part of the teacher, as well as an attention
to the specific needs of the individual child. It is also
particularly well suited to working with the disadvantaged child.
Suggestions: The PC needs to be re-worded so that the students
understand that a combination of materials and activities is
being asked for. Students also need to have it clearly stated
that the language experience approach is a reading approach, not
only a creative writing approach.
IA's : Film: The film, Skippy and the Three R's
,
was available
for viewing. This film shows how a percept'ive first grade
teacher used a child's interests to "turn him on" to reading.
Lecture: included a description of the approach, the rationale,
some examples, and a discussion of some of the readings that
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further describe the approach. In addition, students were
taught how to write Haiku, and engaged in a "Haiku experience."
Suggestions: A TV tape will be developed, showing examples
of the language experience approach in action in the classroom.
Samples of Experience Books will be placed on reserve in the
library for student to examine. A reading folder will be
prepared for this PC Lecture to include follow-up discussion
periods so that students may actively participate in suggesting
materials and activities, and get immediate feedback.
PC 11: Candidates were required to conduct interviews with children for
the purpose of ascertaining their reading interests and their
degree of motivation for reading. This is the initial interview
or conference for the Individualized Reading Approach. The
form suggested for use in this interview was included in the
students' packets.
Rationale: This interview helps a teacher and child to formulate
an individualized reading program. Individualized reading is
the approach most adaptable to each child's needs and abilities,
and is the approach most inclusive of all other approaches.
Suggestions: To the extent that this PC was meant to give our
candidates an insight or introduction to the Individualized
Reading Approach, it was not successful. The candidates did
enjoy conducting the interview, and felt that they learned much
from it about children and their interests, but either an
additional PC, or an addition to this PC would be necessary for
our students to learn of and understand how an individualized
program is conducted,
IA's: Lecture: included a rationale for the interview, a
description of and rationale for the Individualized Reading
Approach, and an examination and discussion of the Guide to
Individualized Reading as well as some materials designed for
use in an I.R. program.
Library Readings: Two books were placed on reserve for the
students' use: the New York City Guide to Individualized Reading
and Darrow and Howes
,
Approaches to Individualized Reading .
Suggestions: The IA's were more than adequate for the PC.
These same IA's will probably suffice for the amended PC.
PC 12: Candidates were required to select three reading kits or machines
or devices from the materials available in the reading studies
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office, and demonstrate their use. A list of the available
materials was included in the packet
Rationale; Candidates should become familiar with reading
materials, other than books, so that they will not be limited
in their selection of appropriate materials for their students.
They should also understand the proper application of these
devices in terms of the skills they are designed to reinforce.
Suggestions: Because proficiency was the level stressed in
this PC, that is, the ability to operate the devices, students
lost sight of the purpose for which these materials were designed.
We, therefore, will add to the PC the requirement that the
candidate describe the context within which he dirshe would use
the device.
IA'
s
: Demonstration: explained use erf tachistoscopic devices,
demonstrated two representative samples of these devices,
introduced and explained use of boxed, multi-level programs, and
demonstrated use of a representative kit.
TV tape of the above demonstration was made for students' use.
Individual practice: students practiced on the machines without
observing either the live or taped demonstration.
Suggestions: 1. We need a Reading Studies Center in order to
have more room, and a more flexible schedule for using the
machines. Wear and tear on the few machines we own was disastrous.
More machines and devices and materials are needed if our program
is to keep up with today's changing and expanding use of
technology in reading. 2. All the raters will be trained in
the use of the devices so that they can demonstrate and rate this
PC. It is very dull for one rater to have to rate all of these
PC's. 3. Printed instructions should be available for all of
the materials.
PC 13: Descriptions of classes containing special populations such as
Gifted, Urban, Disadvantaged, Retarded, Early Childhood, etc.,
were filed on the reserve shelf in the library. Candidates
were to select either these, or other classes containing
special populations, and were to describe one week's activities
in the Language Arts for this paritcular class.
Rationale: We believe that the skill of designing a set of
instructional activities, leading one from the other, and paced
according to the needs of the students is a very advanced and
complex ability demonstrating proficiency across all the levels
of the hierarchy we have established.
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Suggestions: Students were generally satisfied with this PC. The
PC itself needs to be re-worded to stress the continuity of the
week’s activities in a specific area of the Language Arts.
LAs; Observation in the classroom: Students were encouraged to
go beyond their practice teaching school and Mark's Meadow School
to observe in different populations.
Readings in the Library: Most of the readings described problems
of teaching the urban disadvantaged, although some material on
other populations was included.
Lecture: After presenting an overview of the problem, the students
were divided into small groups, each discussing a specific special
population. The last part of the hour was spent sharing the
results of the small group discussions.
Suggestions: Special efforts will be made next semester to
encourage students to observe a variety of special populations
both in traditional school settings and in other situations. The
reading list needs to be expanded to include a greater scope of
populations. Since the lecture was especially well received by
the students who felt they had benefited particularly from the
discussions, the same lecture format will be used next time.
PC 14: The candidates were requested to spend an imaginary 100 dollars
on their own personal professional library. Instruction in the
students' packets included the suggestion that the students
select subscriptions to periodicals as well as professional
texts
.
Rationale: We believed that this PC would expose the students to
what is available in the field of reading, and that they would
exercise a choice based on their own interests and needs.
Suggestions: Make it more apparent in the wording of the PC that
the books are for their professional personal library and not
simply their personal library. We need to have on hand more of
the books and periodicals the students might select. Somehow we
will have to build-in an examination of these materials, not just
a card-catalog replica. Although a rationale for each selection
was required, students obviously did not have the time or
inclination to examine all of the materials. We may have to
drastically limit the number of books selected, and require a more
complete discussion of each book, or perhaps the candidate may
be asked to verbally provide his rationale once he has compiled
the list. This could be done in small group discussions so that
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could receive even more information. This would be an even
more valuable experience if the discussants could bring the
books to the discussion.
LA/s ; Browsing in the library. It was hoped that this would
enable the students to acquaint themselves with what the library
had to offer.
Lecture and tour of the library: the librarian was provided
with a copy of the directions for this PC, and planned her
lecture tour accordingly.
Suggestions: Some students provided themselves with another IA
by going to the offices of each of the Language Arts staff and
noting what they had in their libraries. The Browsing IA should
perhaps be accompanied by a handout of a map of the library, and
a short description of what can be found in each of the sections.
The students suggested that for the tour and lecture of the
library, one of the Language Arts staff either accompany of take
over the job from the librarian. A Reading Studies Center,
equipped with special exhibits and clearly marked areas, would
be infinitely helpful here.
PC 15: Candidates were given a list of reading objectives and a class
description form. After the candidate had described the class,
he was to pick an appropriate reading objective and describe three
ways of evaluating that objective.
Rationale: Evaluative techniques are part of the basic repertoire
of a teacher. This PC combined an understanding of the variety
of approaches available, as well as the advantages of using a
diversity of measures, with an ability to select methods (and
objectives) appropriate to a specific class. (i.e., knowing the
evaluative techniques is No. 3 in the hierarchy, using variety
is 4a, choosing appropriate methods is 4b).
Suggestions: Although the reading objectives as stated are
rather vague, they adapt themselves remarkably well to various
class descriptions. However, since writing clear, behaviorally
oriented objectives can be considered an important evaluation
technique, it might be well to have the student re-write his
chosen objective in behavioral terms.
LA’s: Lecture: the lecturer described common standardized survey
and diagnostic tests and elaborated on the diversity of measures
theme found in Unobtrusive Measures (Webb, et al) . After the
formal presentation, there was a discussion of specific objectives
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and evaluative methods. Readings in the Library: Material on
formal, informal and unobtrusive measures was included.
Suggestions: The lecture was well received and students who
attended demonstrated a good understanding of the purpose
behind using diverse measures. The original reading packet was
supplemented during the program with additional material and
needs still further revision. Ideally, the reading packet
should include general information on evaluation as well as
specific material appropriate to the different objectives. In
addition to the isolated list of reading objectives, candidates
should have an opportunity to evaluate an objective already
described for another PC.
PC 16: Candidates were required to attend a taped demonstration of the
WISC; to participate in a discussion afterwards on I.Q. tests
in general; and to complete the Dove Counter-balance Intelligence
Test
.
Rationale: A knowledge of the limitations of I.Q. tests, and the
experience of taking a test based on a set of cultural experiences
different from his own help a candidate to put these tests into
proper perspective in terms of their use in any given classroom
for any given classroom for any specific child.
Suggestions: The tape was excellent, but can benefit by some
editing. The Dove test was very effective in achieving our aim.
IA'
s
: There were no I. A. 's for this PC; it was an expressive
objective.
PC 17: Candidate must describe a class, using the form supplied and
select twenty-five books for use in this class as a library.
Candidate is required to provide a rationale for each of the
selections he makes.
Rationale: A knowledge of what is available in the field of
children's literature and the awareness that certain children
would benefit from and enjoy certain books (in other words, the
notion of encouraging the child to read and finding books
particularly suitable for him) are mandatory abilities for
good teachers.
Suggestions: Revise the PC directions to be more specific in
directing the candidate to "prescribe" a library for the
particular class he has described. The PC should be kept largely
as is, because of the enormous value inherent in reading and
considering many children's books.
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LAs: Lecture Series; The series covered such topics as book
selection, categories of children’s literature, bibliotherapy
,
modern authors and illustrators, and censorship.
Library Reading List consists largely of annotated book lists.
Suggestions; The reading list will be revised to include a more
thorough consideration of bibliotherapy
,
and the importance of
encouraging children to expand their interests and knowledge
through books
.
PC 18: Candidates were asked to select a passage from a children’s book
and read it aloud to one of the raters. The raters judged their
performance on voice quality (projection, variation, tone),
fluency, eye contact, and ability to project the meaning of the
passage.
Rationale: This is a proficiency PC designed to test the candidates
skill in an area essential to communication and motivation in the
classroom.
Suggestions: Whenever possible, candidates were audio taped as
they read. Part of the evaluation was having the candidate
listen to and evaluate himself. This proved to be a most valuable
part of the PC. Since many raters were involved in rating the PC,
some time was spent discussing the criteria with them. Raters
found this PC enjoyable and valuable, but more time should probably
have been spent on preparing the raters for this experience.
IA'
s
: TV Tape. The same tape was available for Nos. 19 and 23.
The tape, edited from 2 semesters of the story hours at the Jones
Library (part of Masha Rudman’s children’s literature course)
demonstrated a variety of story telling techniques, as well as
providing a rationale for selecting stories.
Lecture: Various story telling techniques were presented includ-
ing puppets, mime, narration, and use of media. Specific techniques
used in story telling were demonstrated.
Practice: Students were encouraged to practice reading stories
to children. Children were recruited wherever possible; however,
no organized story telling activity (such as the library reading
hours used in the children's literature course) was scheduled.
Suggestions; TV tapes turned out to be unpopular IA’s. TV monitors
were difficult to find, often unavailable, or in poor repair. We
also discovered that our students were not familiar with TV monitors
and were hesitant to use such impressive looking equipment. Finally
many of the students elaimed to be "turned off" by TV. \!l can’t
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concentrate". "It’s too boring.") However, when they were
forced to sit in front of the TV screen CPC 16), they were most
enthusiastic, rooting for the little boy, agonizing over his
every mistake. Next semester machine competency, plus an early
exposure to exciting TV tapes, might solve this problem. Practice
for any proficiency PC has obvious advantages. For this PC,
practice with children is clearly desirable. When students come
into the program earlier and spend more of their time working with
children on an individual and group basis and in formal and
informal situations, a great deal of experience should be provided.
PC 19: Candidate is required to select a story and write three lesson
plans (suggested form provided), each describing a different way
of presenting this story. Not only were the different methods
of presenting the story evaluated, but also their suitability
to the story was weighed.
Rationale: Here again we are aiming for diversity and appropriate-
ness of approach. It is also important for teachers to be aware
that stories can be presented in many motivating and entertaining
ways, in addition to simply telling or reading them.
Suggestions: Lesson plans will no longer be required for this PC.
The candidates will, instead, describe the presentation. But
some rewording must be done to stress the necessity of appropriate
methods
.
IA'
s
: TV tape. This tape qonsisted of excerpts from the Jones
Library story hours conducted by Masha Rudman's Children's
Literature Class. Comments are narrated throughout the tape to
make it particularly applicable to this PC.
Library Reading Folder contains descriptions of various ways to
present stories effectively.
Lecture: Margaret Thompson brought puppets, the TV tape and
numerous resource references to use as the basis of a discussion
and demonstration session.
Suggestions: Other than the suggestions we have already made
for ready availability of the TV equipment, we would add
constant revisions and additions to the library folder.
PC 20: Students were required to describe in detail three different
approaches for motivating creative writing. Candidates were to
design these approaches for a specific class they had described
on the form .provided for them. Candidates were informed that
they would be rated on their originality, diversity, and
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appropriateness of activities.
Rationale: We expect that the candidates will learn to match
their activities with the needs of the students. We also hope
to encourage the candidates to value creativity on the part of
their students.
Suggestions: Somehow the PC must be reworded to make it perfectly
clear to the candidates that we are rating them on their
motivation of their students creativity, and not on the "cleverness"
of their own devices. Good teachers can borrow from books and
each other, provided they exercise taste and wisdom in their
choice of borrowed activity. We do not expect activity to be
original with the candidate.
IA'
s
: Library reading folder contained many ideas for motivating
creative writing. Observation in the elementary classroom was
recommended for this PC. The Lecture included a consideration of
the various forms of creative writing as well as some ideas for
its motivation.
Suggestions: Add to the reading folder some discussion of the
various forms of creative writing. Incorporate the Haiku
experience into the lecture on creative writing rather than in
the lecture on experience approach to reading. Include some
samples of children’s work in the folders as well.
PC 21: Candidates were given a list of 50 words from which they were to
choose 20. They were then to describe one formal and one informal
approach for teaching these words.
Rationale: Students wePe encouraged to differentiate between
informal and formal approaches and to demonstrate their understand-
ing of these terms by describing the words to be taught.
Suggestions: Asking candidate to use an informal approach with a
prepared word list is logically inconsistent, and was confusing
to the students. The word lists should be eliminated and the
candidates asked to develop spelling activities for a class of
their choice. This approach would require a knowledge of the
sequence of spelling skills, an awareness of the diversity of
approaches to teaching spelling and the ability to choose activities
appropriate to specific children.
IA * s : Reading in the Library. Reading covered formal and informal
approaches and a variety of reading on the sequence of spelling
skills
.
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Observation in the classroom. As with other observation IA's,
few students took this alternative, not because of any
inconvenience, but because without direction they did not know
what to look for. (One student who did observe, watched a
particularly uninspired lesson, and when she used it as one of
her two approaches, failed the PC).
Lecture: The lecturer covered various approaches to the teaching
of spelling, as well as some of the theories on the sequence of
spelling skills.
Suggestions: With the suggested changes in the PC would come
changes in the reading. This PC would lend itself particularly
well to a TV demonstration tape.
PC 22: Candidates were required to write two sentences on the chalk board
one in cursive form and one in manuscript.
Rationale: Teachers should be able to communicate clearly via
the chalk board.
Suggestions: Surprisingly enough, candidates almost unanimously
agreed that this was a valuable, if obvious, PC.
IA's : Packet of handwriting materials. This packet (we had only
one set) was located in the Reading-Studies Office. The packet
included sample alphabets, instructions on how to form letters,
and two curriculum guides to teaching handwriting in the
elementary schools. The lecture alternative included a demonstra-
tion of how to form letters, and some review of the principles of
legibility (such as spacing, size, etc.) Most of the students
elected the third IA, self-directed practice.
Suggestions: There are many approaches to the teaching of hand-
writing, and problems such as teaching writing to the left-
handed child that we did not touch in either our PC or IA's.
When the program is operational, we will include at least one
more PC on handwriting so that we may tap more than the first
level of the hierarchy.
PC 23: Candidates were required to describe a class, using the form
provided. They were then to describe 3 different dramatic activities
for use with this class. At least two of the activities were to be
informal
.
Rationale: The PC was designed to give the candidates an insight
into how drama can be used in the classroom. This PC was also
designed to insure that the candidates become aware of the area of
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of creative dramatics. The PC also aimed to reinforce the
idea of fitting the activity to the class. Drama should be
as much a part of a teacher’s repertoire as any other
effective methodological structure.
Suggestions: The PC was a popular one; students became aware of
the different ways they might incorporate drama into the
curriculum. We will not change this PC.
IA*
s
: TV tapes. We developed two TV tapes, one illustrated drama
in the classroom: two elementary school classes were taped (the
teachers were Cynthia Hall and Brian Anderson of the Mark's
Meadow staff) ; the other was the Jones Library tape, which
contained many examples of both formal and informal dramatic
presentations. The lecture dealt with the use of drama in the
classroom, and presented many different activities for informal
drama. The students were encouraged, during this lecture, to
paritcipate in some informal dramatic activities.
Suggestions: Increase participation of the candidates in class.
This was a valuable experience in the lecture time. Some of the
students suggested that more PC’s especially of this type, be
demonstrated "live" by the candidates. A reading folder will be
developed for this PC. Some candidates suggested that attendance
at a play would be a good expressive objective.
PC 24: The candidate received a list of speech objectives adapted from
the New York Board of Education’s Toward Better Speech . The
five categories of objectives were attitude, voice, phrasing,
tempo and practical application. Candidates were to describe
a class, choose one objective from the list supplied, and describe
three alternative methods for achieving this objective. Candidates
were rated on their variety of approach, appropriateness of
activity and originality of method.
Rationale: Since speech is such an important part of the
communication process, we generated several PC's in this area,
each dealing with a different level of the hierarchy: this PC
was designed specifically to help candidates understand the
process involved; "story telling" (PC 18) emphasizes proficiency;
"presenting a story" (PC 19), and "dramatic activities" (PC 23)
stress using a variety of approaches.
Suggestions: Few people made use of multi-media techniques. Many
were concerned that their own ideas be creative, rather than that
their ideas foster creativity in the children. Rewording the PC
might encourage a more child-centered approach.
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IA's ; Library Reading. Reading emphasized sequence rather than
activities
.
Lecture. Lectures discussed the emotional implications of speech
and the role of the classroom teacher. Individual speech
objectives were discussed, and numerous ideas for activities were
presented.
Suggestions: Library readings need to be revised in favor of more
activities encouraging creativity in the children. Since speech
activities are somewhat easier to observe than more esoteric
educational practices (listening, for example)
,
classroom observation
(with observation protocol) might be included.
PC 25: Candidates were required to describe a class, using the form
provided. They then were asked to select a listening objective
from a list of listening objectives provided in their packet appro-
priate to the class, and were then to generate three activities
designed to achieve the selected listening objective for this
class
.
Rationale: Listening is an all too frequently neglected area of the
Language Arts. It is, however, a very important part of this
content area. We, therefore, expect that our candidates be pre-
pared to pay attention to the listening needs of this students, and
to provide appropriate activities for them.
Suggestions: Few people made use of multi-media techniques. Many
were concerned that their own ideas be creative, tather than that
their ideas fostiar creativity in the children. Re-wording the PC
might encourage a more child-centered approach.
IA's : Self study, using the listening objectives. Lecture,
unfortunately, was cancelled due to scheduling problems.
Suggestions: A reading folder will be compiled. ‘Some audio tapes
with listening activities will be developed.
PC 26: Candidates were required to compile a 25 item annotated bibliography
in a subject area of their choice. Annotations were restricted to
two sentences per item. Diversity of material and applicability
to area chosen were expected.
Rationale: It was hoped that this PC would provide the students
with an opportunity to explore some area of special interest and
to acquaint them with various information sources available in
the library (specifically the Education Index and ERIC)
.
132
Suggestions: This PC somehow confused proficiency (the ability
to compile book lists) with knowledge of a variety of materials .
The result was unfortunate. Students regarded the PC as a chore.
Even those whose lists represented a good variety of material
admitted to having never opened any of the material. If
proficiency in the use of library sources is desired, emphasis
should be placed on the Education Index, and especially ERIC,
which are less familiar to the students than the card catalogue.
Proficiency could be tested in far fewer than 25 items. If the
purpose of the PC is to allow the student to explore one area in
depth, a short summary of material would give students the time
to do the reading.
IA* s
:
Lecture. The lecture was given by the School of Education
librarian, and was billed as a lecture and tour of the library.
Unfortunately, touring was impossible during library hours, and
emphasis was placed on the more familiar library materials.
Browsing in the library. Many students used this IA.
Suggestions: The lecture should be changed as suggested under the
lecture description. A page of guidelines would be helpful for
the browsers.
PC 27: The candidates were asked to discuss the statement "Readiness for
reading involved a combination of factors which a teacher of
reading must consider." They were told that they would be rated
on the comprehensiveness and specificity of the factors that
they mentioned. It was hoped that candidates would consider the
complexity of the process of readiness, different for each
individual, and relative to the task that is required.
Rationale: It is important for a teacher to be aware of the process
of readiness for learning anything at any level, but particularly
important for him to be aware of the process of readiness for
beginning reading.
Suggestions: Students (a few of them: 9 out of 120) objected to
this PC on the grounds that it required nothing more of them than
regurgitation of information found in the readings. They,
therefore, suggested that additional PC’s, or additions to this
PC; include some practical application of the knowledge they had
acquired. For our PC we demanded only one level of the hierarchy.
These candidates evidently felt the need to include more levels.
IA’
s
: Reading folder in the library contained a list of readiness
factors, and some articles on readiness. The lecture included a
history of the reading readiness concept, a discussion of present
day trends, pre-school reading, Doman, Durkin, O.K. Moore,
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Montessori, and other experts in the field, and the idea that
a relative concept of reading readiness is needed. The other
IA suggested that candidates observe pre-school, kindergarten
and first grade classes.
Suggestions: We will develop a TV tape of pre-school and young
children engaging in readiness activities.
PC 28: Candidates were given the statement: "Beginning Reading
Instruction must include procedures for acquiring word analysis
skills and procedures for memorizing whole words". They were
then required to write a paper either defending or attacking the
statement
.
Rationale: We expect that performing this criterion will aid
students in gaining a knowledge of the process of decoding.
Suggestions: We plan to incorporate this PC with PC 6 so that
together they will cover all of the levels of the hierarchy.
IA's: Library reading list contains discussions of the process
of decoding. The lecture included discussions of the various
points of view concerning beginning reading and word analysis.
The lecture was, in fact, combined with the lecture for PC 6.
Suggestions: We will combine these IA's with the IA's for PC 6.
We will include for each PC the suggestion that candidates talk it
over with other people as one of their IA's. We will continue to act
on the feedback we receive from raters, candidates and cooperating
teachers in the field, as well as our instructional staff and from
any consultants or outside observers who may visit our program.
We have not included a section of the specialists' PC's (rating
PC's, presenting lecture IA's preparing packaged IA's such as reading
packets for TV tapes and designing. an evaluation program) because al-
though we used them, we did not actually test them, or gather data on
them. We plan to include these and other specialist PC's in the future.
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Educational Feasibility
Findings from analysis of quantitative data . The evaluation was con-
ducted by a doctoral student concentrating in reading and evaluation.
The actual gathering of the mass of data was so time consuming that
data processing was delayed until the end of the program. Next semes-
ter data collection will be indfinitely more efficient and will provide
immediate information on student performance and suggestions as well
as on facilities and time usage (we will probably use a combination of
a computer program and the digitek system.)
The evaluation of any teacher training program must follow the
teachers into the classroom. This follow-up study cannot begin until
after the final report is due and hence is not included in it. It wil]
be added in an addemdum report.
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Facilities, Equipment and Materials
Personnel . For the feasibility study, we had an instructional staff of
one assistant professor, David Yarington, one instructor, Masha Rudman,
and one teaching assistant, Margaret Thompson. These three staff members
provided the lectures for the twenty-six PC's carrying lecture as an
instructional alternative. A fourth staff member served as program
evaluator.
In addition, four undergraduates, five Masters candidates and seven
Doctoral candidates served as raters. Raters were part of the instruct-
ional as well as testing staff: they commented and suggested alternatives
to students in written messages, as well as in oral conferences during
office hours and on the telephone.
We had one part-time clerical assistant, and one part-time under-
graduate assistant.
If our program grew no larger, we would need one competent rater for
every five students, and the equivalent of four lecturers and one
evaluator (experienced raters will be encouraged to lecture in their area
of expertise). We would need one full-time clerical assistant. We
would also need one instructional aide to keep the instructional alternatives
in order and up to date.
A rater's workshop will be offered next semester. Raters will be
required to "walk through" each of the PC's; that is, they will do each of
the IA's and will participate in small group discussions on each PC.
These sessions will begin 3 weeks before the candidates begin their program.
It is estimated that a ratio of 1 rater to 5 students will be adequate
We strongly suggest that those people who supervise student teaching
participate in the raters workshop and/or that raters and supervisors be
one and the same.
Scheduling . Our program was scheduled for a five week module sequence.
Students could attempt the PC's in any sequence, and could submit them in
any sequence at any time within the five week span. They could also complete
the instructional alternatives at any time with the following exceptions:
1. Lectures were scheduled. A schedule of topics, dates and lectures
was handed out to each candidate, and posted on the door. But each
lecture was audio taped so that students could hear the lecture at a later
date even if they had not attended the lecture.
2. Contacts with children for PC 3 (Informal Reading Inventory) and
PC 11 (Initial Interview) were self-scheduled: candidates signed up for.
136
these contacts on schedule sheets posted outside the Mark's Meadow
classrooms
,
3. Theoretically, candidates could view video tapes and listen to
audio tapes at any time, but in actuality they had to arrange for this
well in advance. With a reading-study center, this will be remedied.
4. Sign-up sheets were posted outside Room 2 for candidates to self-
schedule their story reading and handwriting PC's. (18 and 22).
5. Library IA's were regulated only by the library hours. Students
were restricted to using most of the materials in the library.
6. The linguistic readers, reading lists and machines were available
on a self-scheduling sign-up sheet, but the hours were limited to the
morning
.
7. All observations could be self scheduled, or performed without
any scheduling necessary on the Mark's Meadow observation corridor.
8. Raters' office hours and Room 2 office hours were the only sch
scheduling restrictions placed on conferences, feedback, questions
and handing in and picking up of completed PC's.
9. Expressive objectives (PC's 2 and 16) were pre-scheduled and
mandatory. General information sessions at the beginning and end of
the program were pre-scheduled and mandatory. Test batteries for the
purpose of gathering data from all of the candidates were administered
at the mandatory sessions.
For the future there will be no arbitrary imposition of a time limit
Students will be free to schedule these PC's at any time from their Fresh
man semester to their Senior year.
Again, if we had a Reading Studies Center, students would not have
the problem of too few hours of availability of the reading machines and
kits. The Linguistic Readers were also unavailable except for the
morning hours, and were needed for PC 8.
Next semester we plan to schedule one hour per week's conference and
counseling time for each candidate. We will divide the candidates into
groups of ten, and post a schedule of Optional small group discussions,
questions, and counseling on PC's. Each conference hour will be presided
over by an experienced rater or member of the instructional staff.
Another aid to flexible scheduling next semester will be audio tapes
of all lectures specially prepared in advance so that all are available
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for listening from the first week of the semester. This, of course,
will not benefit those students who attend lectures for the interaction,
discussion and immediate feedback they afford, but it will be of service
to those students who prefer to learn aurally.
One of the needs we will have to handle is for candidates’ more
direct contacts with children. More facilities, such as a reading
clinic, affiliations with special classes, and elementary schools in
locations other than Mark's Meadow, will aid the program as well as
the scheduling problem.
We were limited by scheduling and equipment restrictions, so that
we were unable to schedule demonstration lessons conducted by the can-
didates
. This kind of actual experience built into the program would
immeasurably increase its effectiveness. When the METEP program is
operational, perhaps some of the problem will be alleviated by the
pre-practicum experiences, such as micro-teaching, which are incorpor-
ated into the Behavioral and Human Relations METEP components.
We assume that students may begin participation in the program as
early as their freshman year, and that early participation in the pro-
gram will provide students with many opportunities for contact with
children
.
Management . This semester planning decisions were shared by the two
Language Arts staff members, David Yarington and Masha Rudman, who
codirected the component. Most of the in-operation decisions were
made by Masha Rudman whose office was the central communication sta-
tion for the staff, 120 METEP students and the 16 raters. The evalua-
tion program was planned and administered by a doctoral candidate,
Mary Alice Wilson. It should be noted here that the Language Arts
Feasibility Study is the subject of Masha Rudman’ s and Mary Alice
Wilson’s doctoral dissertation. It seems clear that decision making
(planning, operation, replanning) must be the prime responsibility of
one or at most a very few people. On the other hand, a great deal of
the actual operation of the program: office routine, preparing pack-
aged IA’s, leading discussions, running the evaluation can be done by
Language Arts specialists-in-training who are given enough responsibil-
ity so that they may have a valuable learning experience. Since the
staff will continue to differ in terms of background and abilities, one
of the most crucial decisions is the assignment of responsibilities at
the beginning of each semester. A component director and assistant or
co-directors would suffice as management heads.
Space, size and types . This semester Language Arts used: an office, a
lecture hall, the reading and study center (small room with machines), the
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lah school classrooms and observation deck, the library, rooms for watch-
ing TV tapes
.
1. The office was too small (and also belongs to one of the Language
Arts staff who was practically homeless for 5 weeks) . A larger office
is needed for serving as a central communications center.
2. The lecture room was satisfactory in size, if aesthetically un-
appealing. It would be desirable to have rooms available for small
group discussions.
3. The reading and study office, designed to help university students
with their reading problems, was severely taxed (and the machines harshly
used) . Equipment should be rented each semester specifically for practice
use by METEP candidates. This office needs to be incorporated into a
reading-studies center.
4. The teachers in the Mark's Meadow lab school were most generous
with their students and facilities. The observation corridor is so
designed that the observer is looking down on the students and sees few
of the facial expressions of teacher or students, and thus learns little
but the traffic-pattern of the elementary classroom. Perhaps some
anecdotal comments, and pictures of the children with some description of
what is being attempted in each class, and guidelines for observation
could be compiled into handouts for use in the corridor.
5. The library was heavily used, but seemed to withstand the strain.
Longer hours, especially on weekends, might have eased the burden.
6. There was no special place established to watch TV tapes.
Theoretically, rooms in the lab school were available after class hours,
but teachers' meetings and other activities made the students uncomfortable
about using the facilities. A well designed Reading Studies Center is
a requirement here. All of the above needs can be met by a center of the
design submitted by our component.
Equipment . Audio-Visual. As reported previously in the report, TV monitors
were not available as promised, and directions for their use soon dis«
appeared from the equipment. Candidates were, therefore, reluctant to
attempt the IA's requiring the use of this equipment.
Audio-visual equipment needed during the program, especially TV
cameras, were always available when promised. An original plan to
document the program with a TV tape had to be abandoned in the face of
constant frustration over equipment.
We had only one audio tape recorder, which was in constant use for
recording lectures, meetings, and for the evaluation of students who were
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reading stories, as well as for playing back lectures for students who
had missed them. We need at least IQ recorders, 5 of which should be
battery powered.
Duplicating
.
At the beginning of the program each of the 120 students
received a packet of 136 pages. Each rater received 2 packets of 12
pages each. The ability test battery added another 11 pages per student,
and the final questionnaire 14 more. Add 3 pages of Haiku and 3 or 4
other reminder notes placed in each student's file during the program
and the pre-program preparation of 5 duplicate packets of reading
materials for 15 different library PC's and some of the problems of
duplicating become understandable. Only the xeroxed library reading
packets were compiled by the duplicating staff. Other materials were
typed, duplicated, collated and stapled by the Language Arts non
clerical staff after the duplicating staff had left for the night. The
school's duplicating staff tried to keep up with the crush of work, but
a full-time clerical aid would be a necessity, and more duplicating
equipment would be helpful for a well run program.
Reading machines, books, publishers materials, the newer and later
approaches in reading are needed. Only one set of Linguistic Readers
(belonging to Masha Rudman) was available to the students; the few
available reading machines had to be shared with the adult reading
education group, and crucial materials, such as a complete set of SRA
kits, Craig Readers, and many other reading devices commonly found in
today's schools are absent from our program. Here again is demonstrated
our need for a Reading Studies Center.
Office equipment, such as an electric typewriter, dictating and
transcribing equipment, and an extension telephone were sorely needed.
File cabinets and bookshelves to hold students" records and information
will also have to be added to the equipment list.
Although the effectiveness of the program will certainly be enhanced
by the addition of all of the above suggestions, it is to the credit of
the students, the staff and inherent viability of the program itself
that given the above needs, the program was, nevertheless, successful
and significant in terms of the students' preparation for teaching the
Language Arts
.
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SCIENCE
Introduction
Goals . Science is both product and process. Teachers in most schools
are more concerned with the former than the latter and teach to these
ends. It is little wonder that our future teachers are concerned with
these ends and are a means of perpetuating the status quo in teaching
of science, for they are the products become producers in a self
perpetuating system.
How then can we break the circuit long enough to install a parallel
but alternate route to another destination? If we are concerned with
process as well as product it should be possible to involve the students
in process to the extent that they will be aware of more than facts
which are often erroneously thought of as synonymous with science (or
any other area o'f study). There should be things that they can do with
science knowledge. Is it enough to say that a student has amassed
sixteen credits in biological and physical sciences and therefore can
be certified to teach? Or can we attempt to identify some behaviors
which should be performed by a teacher?
Obviously, we cannot hope to identify a group of behaviors accept-
able to all science educators. Therefore, we have searched the literature
and perused the latest developments in curriculum and scanned the future
through the eye of the dreamer as well as the sceptic. The two hundred
performance criteria which resulted are an educated guess for a model of
the complete teacher of science in the elementary school.
The behaviors were chosen from the areas of biology, chemistry,
physics, geology, astronomy, pedagogy and the skills which cross all
areas
.
Our first goal was to discover what product was being delivered to
us in terms of their science "content" background. Were they, for
example, able to use a microscope properly or order unknown rocks
according to their hardness?
Secondly, if they were unable to pass these criteria, could we
supply routes of instruction (or review in many cases) so that they
could pass the criteria within a reasonable amount of time. We were
aware that not all people learn best from the same kind of instruction.
Even more, most people learn different types of material best from
many different modes of instruction. As a third goal we hoped to make
our charges aware that there were many modes of instruction and that
all were viable at some time or another for one purpose or another.
Fourthly, we wished them to be aware that the inability to pass a
criterion was not failure but merely a way of assessing their own
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weaknesses which could be strengthened via alternative routes of
instruction. We wished them to pursue their goals at their own rates
in ways most expedient to them at any particular time and colored by
their particular mood or mind-set.
Fifth, it was our intention to test the value' of our instructional
alternatives by measuring failure rates versus success rates.
Sixth, it was our hope that while doing the study we could also
provide learning experiences which would be of value to the subjects
during their immediate student teaching practicum and in the years of
teaching to follow. This goal must be tested in a future study.
Within the study we hoped to find the answers to other questions
such as:
1. Given alternative routes of instruction, which routes would
be most and least popular?
2. Does science background affect ability to pass certain criteria
in pretests?
3. What was the average time for each instructional alternative?
4. What was the average time spent in passing each criteria?
Since it was unrealistic to attempt a passage of all two hundred
criteria in a four week testing and learning period, forty-four criteria
were chosen on the following basis:
1. Criteria should be generalizable to others in the same general
category, e.g., biology, skills, pedagogy.
2. Criteria should be realistic in time schedule allotted.
3. Criteria should cover all general areas.
4. Criteria should include some hierarchical types.
The fourth point above refers to the hierarchy of skills and be-
haviors which were present in the criteria list. For example, ability
to calibrate the field of a microscope and ability to estimate the size
of a specimen presupposes the ability to calibrate the field.
In addition to the testable behaviors, the science group included
a group of experiential criteria which required no more than participation
on the part of the student, e.g., participating in a laboratory for
designing and building equipment, using inexpensive materials. It was
believed that the experiences were valuable but that outcomes were not
necessarily measurable in behavioral terms.
A brief overview of the performance criteria follows. A complete
list can be found later in the text.
1. using the library to find appropriate reference material.
2. changing text activities to open-ended activities.
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3. writing open-ended activities
4. writing open-ended questions.
5. designing discrepent events for motivation to inquiry.
6. categorize divergent and convergent questions.
7. compare curri.cular programs.
8. participate in group discussions on student involvement.
9. take an exemplary test.
10. play with materials of inquiry type curriculum.
11. read children's science periodical.
12. read teacher's science periodical.
13. witness exemplary lesson using media.
14. participate in lab equipment building lesson.
15. plant seeds and keep log.
16. estimate size of specimen in microscope field.
17. calibrate microscope field of vision - .
18. use microscope.
19. strip wire.
20. bend glass tubing.
21. mix acid and water properly.
22. break glass rubing.
23. fire polish glass tube.
24. smell gas.
25. fold and use filter paper.
26. solder two wires.
27. classify objects three ways.
28. make dichotomous key.
29. use dichotomous key.
30. make galvanometer.
31. - 34. measure voltage drop.
35. measure current flow.
36. pass battery and bulb paper test.
37. order rocks according to hardness.
38. calculate density of liquid (also passes 39. - 43.)
39. calculate density of object given mass and volume.
40. calculate volume of irregular object.
41. weigh object to 1% accuracy.
42. measure given amount of liquid.
43. use tare skills to measure 30 grams of water.
44. calculate density of irregular shaped solid (passes 38. - 44.)
Outcomes of the Feasibility Study . All outcomes of this study are
based on the evidence which is included herein. Inferences are made in
many cases where statistical evidence is weak or lacking.
Part two of this study includes the design of the study while Part
three includes suggestions for revision and the implications of the
study
.
We can state our confidence in the feasibility of this type of
program with larger numbers from both a pedagogical and logistical
point of view.
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Design and Implementation of Pedagogical Feasibility Study
Description of study steps with rationales . 1. During Phase I of the
METEP program an exhaustive search through educational literature
revealed many studies which alluded to some of the information we
required. Much information was obtained from curriculum guides provided
by the Science Curriculum Improvement Study
,
University of California,
Berkeley; Science - A Process Approach - A.A.A.S., Xerox Corporation;
C.O.P.E.S., Department of Physics, New York University; Elementary
Science Study; Educational Development Center, Newton, Massachusetts;
Minnemast, University of Minnesota, Minneapolis. These manuals and
literature provided by these projects provided the group with volumes
of data which were analyzed for clues to teacher competencies needed
to teach such programs.
2. Over two hundred performance criteria were designed to measure those
behaviors chosen in Step 1. Data were estimated on the following factors
concerning each PC.
a. How long would it take to test each performance?
b. What instructional alternatives are available and appropriate
for each PC and how much staff time would be necessary?
d. What materials, equipment and setting are necessary for each
f*C and IA?
d. Hierarchy - if a student can pass one terminal PC, can we assume
he can pass a number of related PC's?
e. What PCs are necessary for a generalist? a specialist?
3. The most difficult task seemed to be reaching consensus on the group
of PCs to be used in the study. Time limitations, space limitations
and the limited numbers of personnel available as raters caused the
greatest problems. At the beginning of the study only two full-time
people were available. Through the generosity of new graduate students
who volunteered their services during the study, a modicum of bottle-
necks occurred and few people were burdened with long hours. Choices
were made to include PC on the following basis:
a. Comprehensiveness - PCs covering a wide range of teaching and
science skills were used, covering:
1. Pedagogy.
2. General skills
a) safety
b) chemistry
c) instrument handling
3. Biology - classification, keying, etc.
4. Geology
5. Physical Sciences
a) electricity
b) density
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b. PCs were chosen which utilized materials and settings readily
available
.
c. PCs were chosen for their objectivity and ease in being examined
using available time and personnel. Some PCs yield themselves
to objective, reliable data gathering.
d. For some PCs, numerous IAs could be developed. Such PCs were
favored above those which yielded themselves to only one or
two IAs
.
4. Instructional alternatives alluded to when designing the PCs had to
be prepared. These were of seven distinct types:
a. Classroom instruction - traditional, including laboratories
and discussions.
b. Single concept videotapes - a 1/2" Sony trldeotape player was
made available and students were shown its operation. Tapes
were on individual 4™ reels kept on a rack.
c. Single sheet - brief outline or summary of techniques required
in performing some scientific skill. These were assumed to be
useful as a refresher for people who have studied a technique
in the past.
d. Talk to your friends - often a classmate can show you how to
do something.
e. Independent study - research it yourself or look it up in your
old textbooks, etc.
f. Selected readings - A list of references was on reserve in a
convenient place. This list was handed to all thirty-one
students. Most readings were brief.
g. Programmed instruction - a programmed text was developed to be
used for the PCs involving electricity.
5. Administration of the program. Figure 1 shows the calendar of events.
Students were given the PC list vatp| told to «KHnameLdtL^ examine it
and choose IA's. The IA's available are coded on the left of each PC.
The students returned these lists indicating their IA preferences and
we examined the lists to determine whether:
a. bottlenecks occurred on any particular IA because too many
students chose a particular one.
b. any IAs were being neglected and would not produce evaluative
data.
After examination of the lists, about ten per cent of the IA
requests were turned down and on the average, each student was requested
to take about three IA's other than those he first chose. This action
was taken to overcome problems mentioned in a and b above.
6. The PC lists mentioned above were returned to the students and our
changes were explained. The facility where the students could tinker
with apparatus, practice and test out on PCs was manned by one or two
assistants. When ready, the student would ask to be examined and the
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assistant would administer the test. When the student passed, the
assistant would initial the number of that PC <bm the list. This
would serve as a guide to the student, showing which PCs he had completed
and also would act as a receipt the student could keep to prove he had
completed the PC. After the student had completely filled out the
evaluation form (Appendix B), the evaluator initialed it, indicating that
the student had passed that PC, and then added the form to a folder kept
on that student.
7. At the completion of the program the student folders were examined
to determine if all the students had completed all the PCs. Most students
had and they were given a passing grade.
8. Data gathering.
a. While the evaluation forms were still in each student's folder,
holes were punched in all the forms in order to code the
following information for later correlations with other data
such as previous educational background.
1.) Background in college
a) regular science courses
b) regular science, courses plus a biology course
c) regular science courses plus a physical science course
d) regular science courses plus an earth science course
e) b and d above
f) c and d above
b. The evaluation forms were then read and tabulated. Retabulations
were then simplified, summarized, and insignificant data were
weeded out. Final tabulations were then made to describe as
much about the PCs as possible (Appendix A), and to describe as
much about the IAs as possible (Appendix C ).
Description of study as performed including brief outline of events . The
study was carried out exactly as described above, iuTfcarstudy
was administered by Dr. Richard D. Konicek, coordinated by doctoral
student Peter Utz, assisted by doctoral students Michael Burton, Carl
Hoagland, Barry Kaufmann and Stephen Waite.
Student population: Because of the paucity of help and the nature
of the performances, it was decided to limit the population to thirty-
one randomly selected students.* The students were chosen from a
population of approximately 120 senior elementary education majors. All
students except one were to begin student teaching at the culmination of
the methods and curriculum courses which comprised the first half of
the semester. The study occurred during the month of October, 1969.
Thjere were twenty days of study and work by students and nine full days
set aside for the testing of criteria.
The population included three men and twenty-eight women, a typical
ratio at the University in elementary education.
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The background of all students was quite similar in that all had
satisfied University core requirements in English, sociology, language
science and mathematics. In science, however, various electives were
taken above the requirements of zoology, botany (one semester each)
,
Zoology 200 (Natural History) - a course which stresses ecology,
astronomy, geology and field studies. All of our group were also
involved in the Language Arts study, while others were involved in
three or four of the METEP feasibility studies at the same time.
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Run
feasibility
study.
Description of PC's and LA. 1 s tested .
PC 1: Given a student type question and age level you will have 3
days to find a reference and put answers into student terms
(approximate age level)
.
Rationale: Students should be able to find information in a
variety of places but a library is usually the first source
available
.
Evaluation: Evaluation was too dependent upon the values of
the rater. The criterion was not specific enough. Further,
it asked for two behaviors instead of one.
Suggestions: Limit criterion behavior to finding three pertinent
references, possibly agreeing with a prescribed book list for
raters.
IA's : Class, talk to friends, independent study, selected
readings. Class was held by the librarian who pointed out new
and useful resources where one would not normally look.
Suggestions: Provide references given by librarian, annote
and use as selected reading.
PC 2: Given an elementary text you will change a closed activity into
an open-ended activity.
Rationale: Texts are full of closed activities. Students should
be able to turn the inadequacies of a text into viable activities.
Evaluation: Eight of thirty pretested out. Most students felt
it was valuable - only one thought it was poor.
Suggestions: No major change seems necessary.
IA's : Class, talk to friends, independent study, selected readings.
Class was typical discussion with teacher as facilitator. Hand-
outs were given in simulated activities.
Suggestions: No change intended.
PC 3: Given a phenomenon or topic you will write two problems for
open-ended activity for students at an appropriate level.
Rationale: Next level above PC 2 in which students must initiate
the activity rather than change a given activity. It should be
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valuable to teachers in initiating curricula.
Evaluation: All students rated this PC as excellent and good.
Suggestions: We need a better rating system to determine pass
and fail qualities. Possible "bpenness" and "closedness" scale
would be of value.
IA'
s
: Class, talk to friends, independent study, selected
readings. Selected readings were rated excellent, class only
moderately helpful.
Suggestions: A better method of teaching this criterion might be
beneficial along with a better rating scale.
PC .4: Given a question such as "Do things that make sounds vibrate?"
you will rewrite the question to make it open-ended. (e.g.,
"What do you notice about things that make sounds?"
Rationale: Teachers tend to ask questions which lead to simple,
one word answers. This was to make teachers aware of other ways
of asking the same questions, allowing for broader answers.
Evaluation: Students were asked to change four questions.
Seventeen were able to pretest with only an example as a model.
Suggestions: Delve more deeply into Bloom's Taxonomy of
Instructional Objectives .
IA' : Class, talk to friends, independent study, selected
readings. Class rated as extremely and moderately helpful.
Suggestions: Class should be more inclusive with behavioral
opportunities to actually write questions to a greater extent.
Maintain the criterion as beneficial.
PC 5: You will provide the examiner with ait presentation on each of two
topics which could be used to open an inquiry centered lesson.
Evaluation: All students rated this PC as excellent to good -
no poor ratings. Our ratings showed that our expectations
were higher than actual performance in areas of creative events.
Suggestions: An activity allowing more creativity in selecting
events should be designed and rating scale included.
IA's : Class talk to friends, independent study, selected readings.
Suggestions: Students would like to try events on children.
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PC 6: Given a list of 20 questions you will be able to classify them
as either divergent or convergent or convergent questions at
an 80% level
.
Rationale: Same as PC 5.
Evaluation: Rated as good and excellent in value.
Suggestions: none
IA* s : Class, talk to friends, independent study, selected
readings
.
Suggestions: class or IAs should include more practice.
PC 7: Compare two NSF sponsored curriculum programs.
Rationale: New programs are reaching a point of availability.
Students should know their availability, cost, philosophies and
goals. These students will then become change agents or at
least sources of information.
Evaluation: Favorable reactions - 99% excellent. This was an
experiential criterion.
Suggestions: More time needs to be spent in play and perusal of
material.
IA 1 s : Class, talk to friends, independent study, selected read-
ings .
Sugges tions : none
.
PC 8: You will participate in a small group discussion on the topic of
student involvement in science learning.
Rationale: Students seem to need time to talk about their feelings
concerning student involvement.
Evaluation: Many students seem to change their minds about
involvement lessons when confronted with different opinions.
Suggestions: Provide more time for small group discussion on
other topics.
IA 1 s : class
.
PC 9: You will take a test of exemplary type on a topic in science.
Rationale: Students should have the Opportunity to take a test
of exemplary type - not just talk about one.
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Evaluation: Student evaluation was 99% excellent. We would
like to include tests of more types.
Suggestions: Include tests of more types.
IA' s : Class.
Suggestions: none
PC 10: You will have the experience of inquiry by engaging in play with
one inquiry type program - following teacher's guide or class.
Rationale: Students should feel the excitement and enjoyment of
this type of activity and should be allowed to succeed and move
at their own rates.
Evaluation: Students rated this 98% excellent and 2% good.
Feelings ran high on all of the above goals.
Suggestions: Continue as is with more opportunity.
IA'
s
: class.
Suggestions: none.
PC 11: You will read a science periodical designed for children.
Rationale: Teachers should know potential of children's periodicals
for classroom use.
Evaluation: Ratings were good to excellent. Students seemed
happy to know of the existence of the periodicals.
Suggestions: Discussion or tape of uses of these periodicals
should be available.
IA' : no specific - experimental.
Suggestions: none.
PC 12: You will read a science education periodical designed for teachers.
Rationale: Future teachers should be aware of periodicals
available to them in the area of science.
Evaluation: Ratings were good to excellent.
Suggestions: Provide more different types of periodicals, some
of which may only include sections on science teaching.
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IA*
s
: no specific - experimental.
Suggestions: none
PC 13: You will witness the use of an' overhead projector in teaching
a science lesson.
Rationale: If teachers teach as taught, they should be involved
in a lesson using media.
Evaluation: 77% rated it as excellent, 13% good and 10% as poor
Many claimed to have participated in similar lessons previously.
Suggestions: Drop as a single PC and include in all types of
lessons for other PC.
IA* s : Class
Suggestions: none.
PC 14: You will participate in a laboratory lesson for designing and
building equipment using inexpensive materials.
Rationale: Teachers should not rely entirely upon purchased
equipment. They should be able to create materials from every-
day objects.
Evaluation: Twenty-five out of twenty-six rated it as excellent
one as good. The activity seemed to be very popular.
Suggestions: Continue with more emphasis on creative use of
cheap materials
.
IA* s : Class.
Suggestions: none.
PC 15: Given a grain specimen you will plant, then build a log of
information and draw conclusions wherever applicable from the
data log sheets provided.
Rationale: The study was mainly interested in whether students
could keep a log of observations without being given a format.
Evaluation: For the most part, we find that students are highly
dependent upon a structure for observation. Three students
turned in observations which included other than standard
measurements
.
169
Suggestions: Provide a situation where creative and wide-open
observations are required - try to remove the idea of presenting
observations for the teacher and more for oneself.
IA'
s
: Talk to friends, independent study, selected readings.
Suggestions: none.
PC 16: Given a specimen, a microscope, and a plastic transparent metric
ruler you will calculate the size of the specimen within 10%.
(passing this one will credit you with passing #17 and 18)
.
Rationale: Students should have some idea df size of objects
under scope so that idea and skill can be transmitted to
children.
Evaluation: Most considered this good to excellent (80%) while
20% rated it poor. The latter respondents saw no use for it.
Suggestions: Provide more rationale to students. We are surprised
that more could not pass this on pretest after have three biology
courses
.
IA 1 s : Class, single sheet, talk to friends, independent study.
Class was a lab in which students were allowed to familiarize
themselves with the microscope and then to concentrate on the
estimation skills. Class used overhead projector to show tech-
niques .
Suggestions: Improve single sheet and possibly eliminate class.
PC 17: Calibrate microscope's field of vision.
Rationale: Students should have some idea of size of object
under scope so that this idea and skill can be transmitted to
children
.
Evaluation: Most rated this PC as poor. Again there seemed to
be a feeling that this was of little value in elementary school.
Students may under-estimate the need for such skill due to their
experience during their elementary schooling.
Suggestions: Make clear the reason for the criterion. Provide
evidence of its need.
IA' : Class
,
single sheet, talk to friends, independent study.
Class was a lab in which students were allowed to familiarize
themselves with the microscope and then to concentrate on
estimation skills. The class used an overhead projector to
show techniques.
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S ugges tions : none
PC 18: Given a microscope you will place a slide on the stage and
focus on a selected section of the specimen on low and then
high power.
Rationale: Students should have a secure working knowledge and
skill in use of the microscope.
Evaluation: All students rated this PC go6d to excellent. Many
did not pass this PC per se, preferring instead to pass numbers
16 and 17 which automatically passed number 18.
Suggestions: none.
IA'
s
: Class, talk to friends, independent study, selected
readings
.
Suggestions: Programmed material would probably suffice for
this small segment of the population.
PC 19: Given a wire with insulation and wire strippers you will submit
a wire stripped of its insulation.
Rationale: This is a skill valuable to those working with
electricity and involved in connecting wires.
Evaluation: The students rated this PC to be of value to them
as teachers. Many students could do the PC without an IA.
The PC was perhaps too easy and simple. The PC lended itself to
a quick and objective teaching procedure.
Suggestions: This PC should be a subpart of a hierarchal structure
of PC's in electricity. It would be better if this was a skill
used in doing some terminal PC.
IA' : Class, videotape, talk to friends, selected readings.
The class included a demonstration followed by guided practice.
Suggestions: Class, videotape and talk to friends seemed to be
the best IA's.
PC 20: Given a burner and a glass tube you will successfully bend a
piece of tubing. Successful completion will be determined by
a bend in the glass tubing that contains no obstructions. (i.e.,
water passes freely through the tube) ."
Rationale: It is a necessary skill to be able to make 'custom'
tubing arrangements inchemistry \ what you want is often not
available, ready-made.
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Evaluation: Students rated the PC to be of good value to
them as teachers. The PC was easy to do and easy to test.
Suggestions: none.
IA's : Tape, talk to friends, independent study, selected
readings
.
Suggestions: Most students chose videotape or talking to
friends
.
PC 21: Given acid and water you will demonstrate understanding by
properly mixing the two.
Rationale: This is a necessary skill for anyone who wishes to
use chemicals safely.
Evaluation: The students rated this PC as having good value
to them as teachers. The evaluation was easy and the PC was
easy to pass.
Suggestions: none.
IA's : Videotape, single sheet, talk to friends, independent
study and selected readings.
PC 22: Given a small glass tube you will break it. Successful
completion will be a break that is flat and that does not have
cracks in any portion of the tubing.
Rationale: This is a necessary skill when working in chemistry.
Evaluation: The students considered the PC to be of value to
them as teachers. The PC was easy to pass and easy to test.
Suggestions: none.
IA's : Videotape, talk to friends, independent study, selected
readings
Suggestions: Videotape was most popular as an IA.
PC 23: Given a newly cut glass tube you will fire polish a glass rod
so that there are not any rough edges on the rod and so that
water can flow through the opening.
Rationale: A necessary skill for anyone working in chemistry
where one generally customizes one's own glass tubing.
Evaluation: Students considered this to be a valuable PC. It
was easy to pass and test.
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Suggestions: none.
IA*s : Videotape, talk to friends, independent study and
selected readings
.
Suggestions: Videotape was the most popular IA and was a
highly successful IA.
PC 24: Given a liquid that gives off a gas you will demonstrate the
proper method of smelling a gas.
Rationale: Safety in the laboratory is a necessity. This PC
shows the safest way to smell a gas without overwhelming your-
self with the vapors.
Evaluation: Students considered the PC valuable. The PC was
easy to pass and easy to test.
Suggestions: none.
IA*
s
: Videotape, talk to friends, independent study, and
single sheet.
Suggestions: All IA’s except independent study were popular.
Perhaps independent study was too inconvenient, as the refer-
ences were two flights downstairs.
PC 25: Given a filter paper fold it so that a liquid can be filtered
through it.
Rationale: Filtration is a common activity in chemistry.
Folding the filterpapers so that they fit into the funnels is
a necessary skill.
Evaluation: The students considered the PC valuable to them
as teachers.
Suggestions: Perhaps a better PC would be to use a filter
paper rather than to just fold it correctly. Also it would
have been good to give the examinations privately so that
other students would not see the technique examined.
IA* : Videotape, talk to friends, independent study.
Suggestions: Videotape and talking to friends were used widely
and most successfully.
PC 26: Given two wires and a pair of plyers you will solder and submit
two wires that are joined. The solder joint must hold the
wires together and there should not be any cracks in the solder.
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Rationale: This PC is a necessary skill for anyone who expects
to do any "custom" electrical work for the science classroom.
Often electrical things must be made for the classroom as they
are not readily available.
Evaluation: Students considered the PC to be of good use to
them as teachers. The PC was hard to test objectively.
Suggestions: The evaluators should practice judging solder
joints to increase reliability between one and the next. Often
one evaluator would accept a solder joint which another would
reject
.
IA*
s
: Videotape, talk to friends, independent study, selected
readings
.
Suggestions: Most students favored videotape as an IA.
PC 27: Given a group of objects you will find three different classif-
ication systems for grouping the objects into two groups.
Rationale: So many new curricula emphasize processes.
Classification, one of these processes, is seen in this criterion
as being open-ended in its definition.
Evaluation: Twenty students pretested out. 'Rating the criterion,
one student thought it excellent, 25 good and 2 poor.
Suggestions: Again, a reason for the criterion seems in order.
Students seem to find this an easy criterion to pass although
the concept is one which they. are not familiar with at this
level
.
IA 1 s : Class, talk to friends, independent study. Very little
instruction of any kind was necessary - simple experience show-
ing the validity of more than one system would suffice.
Suggestions: A program or a tape might present the material
quickly and succinctly.
PC 28: Given a group of objects with labels (such as leaves, seeds)
you will construct a dichotamous key with the minimum number
of couplets.
Rationale: Terminal in classification criteria. A student
who can construct a key is at the highest level of understanding
in classification^! process.
Evaluation: Ratings showed one excellent, twenty good and
three poor. Students were asked to prepare a key using
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given objects and their properties. Three students could not
see the value of such knowledge. 50% of the students pretested
out
.
Suggestions: Providing the rationale for the criterion before
testing should improve the reaction of students.
IA*
s
: Class, talk to friends, independent study. Class was
popular and was rated good or excellent by all participants.
Practice and reinforcement through feed-back was deemed necessary
by students.
Suggestions: none.
PC 29: Given a key to various objects you will successfully identify
all objects through use of the key.
Rationale: Children are constantly asking for help in
identification. Use of keys is a valuable asset.
Evaluation: The students considered the PC to be of some value
to them although it was a review for most. Twenty-one passed
the pretest.
Suggestions: Few need help in this criterion.
IA 1 s : Class, talk to friends, independent study, selected
readings
.
Suggestions: Few needed more than a quick review. It seems
unlikely that this will be needed for more than review purposes.
PC 30: Given wire, compass, dry cell you will submit a galvanometer
that functions properly.
Rationale: Some simple electronic equipment is easily made.
The students are not only shown how to make a piece of
equipment, but they are encouraged to think creatively about
constructing their own equipment in the future.
Evaluation: The students considered the PC to be of limited
value to them.
Suggestions: Perhaps more emphasis should have been placed
on why the galvanometer works rather than how to build one.
IA’s: Videotape, talk to friends, selected readings and
independent study.
PC 31: Given a voltmeter 1 1/2 volt dry cell, wire, parallel and
series circuit configurations and 1 1/2 volt lamps j you will
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measure the voltage drop across one lamp connected in a
parrallel circuit consisting of 3 lamps, (passing this credits
you with passing #32 also)
.
Rational: In order to work with electricity oneneeds to know
the differences between parallel and series circuits; one needs
to know how to measure voltage drops and observe relationships
between voltages and circuit configuration.
Evaluation: The PC was considered to be of considerable worth
to teachers. The PC was easy to test out.
Suggestions: A 1 1/2 volt battery hardly lights three bulbs in
series and dimly lights bulbs in parallel. Next time we should
have a 3 volt battery for more dramatic affects.
IA 1 s : Class, single sheet, talk to friends, independent study
and programmed instruction.
Suggestions: Most people were afraid they knew too little
about electricity to even pass the PC. Therefore they took
no chances and elected class as their IA. Only a few students
elected other IA’s. Some students were asked to take an IA
other than class. Those students who took a different IA at
our request passed the PC as easily as those who took class
as their IA.
PC 32: e Given a voltmeter, 1 1/2 volt dry cell, wire, parallel and
series circuit configuration, and volt lamps you will measure
the voltage drop across one lamp connected in a parallel circuit
consisting of two lamps.
Rationale: The rationale is the same as for PC 31. However,
this PC is easier since the circuit is not as complicated as
in PC 31. Anyone who could not do PC 31 might do this PC.
Evaluation: Once the students discovered that PC 31 was
terminal and that doing that one exempted them from this one
they all tested out on 31 and totally neglected this one.
Suggestions: Cancel this PC and use the terminal PC 31.
IA 1 s : Class, single sheet, talk to friends, independent study,
programmed instruction.
Suggestions: The programmed instruction booklet was written
by one of the assistants on the project. Some of the students
did well with it; others had diffficulty with the sumbolic
notation. Photographs rather than diagrams may have improved the
booklet, or perhaps just simpler diagrams. Most students
elected class as the ’safest' IA.
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PC 33: Given a voltmeter, 1 1/2 dry cell, wire, parallel and series
circuit configurations, and 11/2 volt lamps you will
measure the voltage drop across one lamp connected in a series
circuit consisting of three lamps. (passing this credits you
with passing 34 also)
.
Rationale: In order to work with electricity one must know
the relationship between voltages and circuit configurations,
recognize parallel and series circuits and measure voltage
drops
.
Evaluation: The students considered the PC to be of average
value to them.
Suggestions: Many students complained that they could pass
the PC but they did not understand why things happened the
way they did. It would be good to include more PC’s
inculcating understanding rather than just skills..
IA’
s
: Class, single sheet, talk to friends, independent study,
and programmed instruction.
Suggestions: Lack of confidence was the reason why so many
students elected to use the class IA. Many required a detailed
learning experience which the other IA’s did not always give.
Some chose class because they wanted to ask questions.
PC 34: Given a voltmeter, 11/2 volt dry cell, wire, parallel and
series circuit configurations, and 1 1/2 volt lamps you will
measure the voltage drop across one lamp connected in a
series circuit consisting of 2 lamps.
Rationale: The rationale is the same as with PC 33 but this
PC is easier with a simpler circuit. It was hoped that those
who could not do PC 33 would do this PC and then use an IA
to get through PC 33.
Evaluation: No one chose to take this PC. They all elected
to try the terminal PC 33.
Suggestion: Cancel this PC.
IA* : Class, single sheet, talk to friends, independent study,
and programmed instruction.
Suggestions: Same as for PC 33.
PC 35: Given an ammeter you will measure current flow in a circuit.
Rationale: When working with electricity one needs to know
how to make this measurement.
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Evaluation: Students thought this to be a good PC. It
definitely separated those students who knew the differences
between the operation of a voltmeter and an ammeter from
those who didn't.
Suggestions: none.
IA'
s
: Class, single sheet, talk to friends, independent
study, programmed instruction, selected readings.
Suggestions: Class instruction was favored by those who felt
incompetent around electrical items. Those who felt more
comfortable by this time with electricity chose single sheet
as their IA.
PC 36: You will make 8 out of 10 predictions correctly with respect
to parallel and series circuits, lights, and batteries.
Rationale: This PC was included with the other PCs in
electricity to insure that the students understood what
kinds of circuits did what. The other PCs in electricity
dealt only with skills of connecting circuits.
Evaluation: Those who passed in an evaluation sheet on this
PC said it was vital to them as teachers. This was a paper
and pencil test with ten questions.
Suggestions: none.
IA' : Single sheet, talk to friends, independent study,
programmed instruction and selected readings.
Suggestions: Videotape and single sheet were the most populai
IAs
.
PC 37: Given three different minerals, order them according to hardness
Rationale: This PC was included in order to make our finding
generalizable to the area of geology. Although other PCs
could' have been applied to geology this one was easy to test
out objectively.
Evaluation: The PC was deemed to be of average value to them
as teachers.
Suggestions: Test the PC in private so that other students
don't see the technique you're testing for. Also, acquire
large numbers of minerals of differing hardness because once
a mineral is scratched it is difficult to test foi hardness
a second time.
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LA’s ; Videotape, talk to friends, independent study,
selected readings.
Suggestions: Videotape was very successful.
PC 38: Given a liquid, a container and a scale and a graduated cylinder
you will calculate the density of the liquid. (passing this and
#44 credit you with passing #39, 41, 42, 43 also).
Rationale: Density is a major basis concept in science. PC
38 through 44 form a hierarchy of items, some of which are
difficult and terminal (PCs 38 and 44)
,
some of which are
intermediary (PCs 39-43)
.
Evaluation: The students thought the PC was of excellent value
to them. The examination was difficult and many had trouble
reading the exact amount of liquid in their graduated cylinders.
Suggestions: none.
IA'
s
: Class, videotape, talk to friends, independent study,
selected readings.
Suggestions: Most students did not feel knowledgeable in the
area of density and elected class as the "safest" IA. As a
second choice, students chose videotape as an IA. Videotape
and class covered PCs 38 through 44 in one sweep.
PC 39: You will state how the density of an object could be measured
and apply the measurements in determining the density of a
solid given its volume and mass.
Rationale: Density is a major basis concept in science. PCs
38 through 44 form a hierarchy of items, some of which are
difficult and terminal (PCs 38 and 44)
,
some of which are
intermediary (PCs 39 and 43)
.
Evaluation: Everyone who thought they could do the calculations
also thought they could make the measurements, so no one
elected to do this PC.
Suggestions: There was not a single student who could not
calculate density given mass and volume.
IA* : Class, talk to friends, independent study, selected
readings. Videotape and class covered PCs 38 through 44.
Suggestions: Most students did not feel knowledgeable in the
area of density and elected class as the "safest" IA.
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PC 40; Given an irregularly shaped solid, you will calculate the
volume of the solid by displacement.
Rationale: Density is a major basic concept in science. PCs
38 through 44 form a hierarchy of items, some of which are
difficult and terminal (PCs 38 and 44)
,
some of which are
intermediary (PCs 39 - 43) . This PC was for those who could
measure volume but had difficulty finding density.
Evaluation: Only two people took this PC. They could not
measure density, but they did know how to measure volume.
Suggestions: It is important to have this PC available, for
those who can measure volume but cannot apply the measurement
to the more complicated task of finding density.
IA's: Class, videotape, talk to friends, independent study.
Videotape and class - covered PCs 38 through 44.
Suggestipns: Most students did not feel knowledgeable in the
area of density and elected class as the "safest" IA.
PC 41: You will weigh an object on a balance to an accuracy of 1%.
Rationale: Density is a major basic concept in science. PCs
38 through 44 form a hierarchy of items, some of which are
difficult and terminal (PCs 38 and 44), some of which are
intermediary, (PCs 39 - 43). For those who could weigh an
object but not do the more complicated task of finding density,
this PC was included.
Evaluation: Only one person needed this PC.
Suggestions: The PC is necessary for those who can weigh
but not find density: however, demand for this PC is low
because most students can weigh things with little difficulty.
IA*
s
: Class, videotape, talk to friends, independent study.
Besides a videotape covering how to find density, there was
a videotape concerned with how to weigh things using a beam
balance or pan balance.
Suggestions: none.
PC 42: Given a graduated cylinder and some liquid you will measure
57 cc of that liquid in the cylinder and present it for
checking
.
Rationale: Density is a major basic concept in science. PCs
38 through 44 form a hierarchy of items, some of which are
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difficult and terminal, (PCs 38 and 44), some of which are
intermediary, (PCs 39-43). Some couldn't measure density;
some couldn't measure volume of an object; so this PC was for
those who at least knew how to measure volume of liquids.
Evaluation: Students considered the PV valuable.
Suggestions: It was hard to get the evaluators to agree on
small differences in volume. One evaluator should be in
charge of examining this PC.
IA'
s
: Class, talk to friends, independent study, single sheet.
Suggestions: Most students did not feel knowledgeable in the
area of density and elected class as the "safest" IA. The IA"s
didn't seem detailed enough. People still couldn't read a
miniscus. Individual tutorial help either by a friend or
instructor appears the best way to teach reading a miniscus.
PC 43: Given a cup, a scale and some liquid you will weigh 30 gm of
the liquid in the cup and present it in the cup.
Rationale: Density is a major basic concept in science. PC's
38 and 44 are difficult and terminal while easier intermediate
PCs 39 through 43 cover individual activities related to
finding density. This PC covered the act of weighing or tearing
a substance in a container and subtracting the weight of the
container
.
Evaluation: Most students skipped this PC in favor of a terminal
PC in density. Those who did the PC felt it was a valuable
one
.
Suggestions: Leave the PC in the hierarchy as it is.
IA' : Class, videotape, talk to friends, independent study.
The videotape covered PCs 38 through 44.
Suggestions: Those students who felt incompetent with density
measurements chose class as the "safest" IA. The videotape
was their second choice. Those who used videotape felt it
was just as informative as a class would have been.
PC 44: Given an irregularly shaped object you will calculate its
density within 15%. (passing this and #38 will credit you
with passing 38-44)
.
Rationale: Density is a major basic concept in science. PC
38 and 44 are difficult and terminal while easier intermfediate
PCs 39 through 43 covered individual activities related to
finding density.
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Evaluation: The students rated the PC as vital to them. Most
students elected this PC because it was terminal and they want-
ed to skip the intermediate PCs.
Suggestions: The PC was quite tedious to test, taking ten
minutes per person. It may be beneficial to equip the lab
with plenty of hardware (balances, graduated cylinders) and
station an evaluator on the density station alone.
IA's : Class, videotape, talk to friends, independent study.
The videotape covered PCs 38 through 44.
Suggestions: Those students who felt incompetent with density
measurements chose class as the "safest" IA. The videotape
was their second choice. Those who used videotape felt it
was just as informative as a class would have been.
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Findings, Implications and Conclusions
Findings Pertaining to Performance Criteria . From an examination of
the evaluation form (Appendix B) one can see that the qualitative data
is quantified. Examination of Appendices A and C will show how stu-
dents valued the PCs and LAs individually. Totals are listed below.
144 evaluation forms indicated the PCs were of excellent value
to students.
196 evaluation forms indicated the PCs were of excellent value
to teachers.
278 evaluation forms indicated the PCs were of good value to
students
.
374 evaluation forms indicated the PCs were of good value to
teachers
200 evaluation forms indicated the PCs were of poor value to
students
94 evaluation forms indicated the PCs were of poor value to
teachers
Results seem to indicate that the program was as quick and pain-
less as possible. There were low failure rates and high pretest out
rates. Results also show that about half of what we would have taught
ordinarily was already known. Teaching it to all students would have
been a partial waste of time. Results also lead us to believe that
most students who thinly they already know something, do indeed know it.
Only 3% thought they could already do a PC only to find out they
really could not. 58% of the PCs were passed without the use of IAs
(called pretesting out). 3% of the 424 pretesters failed the test.
It took an average of 11 minutes to test each PC. 5% of the posttest-
ers failed the test after taking an IA.
Findings Concerning Instructional Alternatives . Most students chose
class as their first IA. Second choice was videotape when available.
Next came talking to friends although it was always available. Least
popular were the selected readings.-
Those who attended class as an IA ended up spending approximately
one hour for that IA. Those who chose other methods of instruction
took less than one-half that time in general. The two quickest methods
of instruction were videotape and single sheet, both taking an average
of seven minutes
.
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Videotape as an IA resulted in a 10% failure rate as compared to
class's 3% failure rate, indicating that class may be more thorough
as an IA. The low failure rate of students who chose selected readings
or individual study as their IAs is hard to interpret because those
IAs were mostly used for PCs which were easier to pass. The more
difficult PCs were taught using the most appropriate media possible -
that was class, videotape and programmed instruction.
Few students thought any IA was useless. About half thought the
IAs were moderately helpful and half thought the IAs were very helpful.
Appendices A and C give information about the success of each IA.
From the data in these appendices one can compare the success and
weaknesses of each IA individually. Some IAs were definitely more
successful than others. IAs seem to be about 95% effective as teaching
methods. As a total: 192 IAs were indicated as very helpful, 132
IAs were indicated as moderately helpful, and 13 IAs were indicated
as useless.
Prevalent reasons for choosing an IA over other IAs were : looked like
fun, interesting, convenient and looked easy.
Those who didn't take a particular IA indicated that for the most
part they had no reason for rejecting it.
Those who elected to attend class often said they knew nothing
about the subject of the PC and wanted a reliable, trustworthy method
of learning the information.
Those who elected single sheet or videotape as their IAs most often
suggested that they wanted a quick, concise way of getting the
information
.
Most of the students who failed a PC after using videotape as an
IA went back to use the videotape again as a second IA and then passed
the PC.
Conclusion: Concerning IA's and PC's . The PCs appear to be well chosen
for a teacher training program. Most students seemed afraid to
deviate from their traditional pattern of attending class. After the
study began, however, more and more students began trying other
IAs. Once they had tried them they elected to take them again when
possible. Two hundred ninety-one times the students originally
elected to attend e&ass. Inhthe
i
end ' bhly 206 . abtudllji did? 0£nfehe
87 cases where students chose an IA other than the class they had
signed up for originally, 35 did so without any encouragement from
us. Most of the students who changed IA preferences during the
program, changed to videotape, single sheet and talk with friends.
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In future studies of this type the following things are likely
to happen if things follow as they did in this study:
Most students will l elect class as the safest, most reliable method
of learning. This is probable because class is what they are used to
and trust.
As the program progresses, the students will witness occasional
success at other IAs tried by either themselves or their friends.
The students will become more amenable to other IAs and in time
will try them. They will discover that these IAs ,though sometimes
riskier than class, are much faster.
As time goes on, students use other IAs more and more, finding
them more convenient and less time consuming than class. As students
become comfortable with other IAs they wille choose an IA on its merits
in a particular subject matter. For those PCs in which the student
feels lost and helpless, the student will choose class as his IA. For
those PCs in which the student feels comfortable the students will
choose some faster IA. Some IAs are more convenient for a student
than others at a particular time, so these IAs will be the ones he
chooses
.
Students will be most willing to pretest out of as many PCs as
possib le.
When a hierarchy of PCs is involved most students will be likely
to head for the terminal PC and try to pass it. Only the very unsure
students will take the intermediate steps.
In short, PCs and IAs allow for a maximum of student individuality..
All that students who know something need do, is prove they know it.
Students who do not feel secure can review quickly with the method of
their choice. Those who are slow to grasp a subject may choose an IA
which moves at their speed. Those who are not confident, once trying
an IA may select PCs which are intermediate, and carefully and
slowly work their way up to the terminal PC.
Appendix D tallies the student responses to a questionnaire at
the end of the course indicating the students’ satisfaction with the
program. It indicates that the students were well satisfied with the
program as a whole, that the PCs and IAs were suitable, that the
students felt involved, interested and willing to participate again in
the study.
One major problem lay in the lack of specificity in the pedagogical
PCs. Much greater effort needs to be made in putting into these more
specification for evaluation. Raters had some difficulty in agreeing
upon pass-fail criteria.
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The group feels that greater reliability might be reached by
training the raters on specific aspects of the criteria performed
and then attain reliability data before attempting another study
of this sort.
Comparison of student course background with success in the pretests .
1. The students were broken into six groups on the basis of
their prior experience in science courses.
a. Group A - minimum courses
b. Group B - minimum courses plus one biology course
c. Group C - minimum courses plus one biology course
and one earth science course
d. Group D - minimum courses plus one physical science
e. Group E - minimum courses plus one biology and one
physical science
f. Group F - minimum courses plus one biology and one
physical science and one earth science
2. See Table 1 concerning student ability to pretest in the
16 - 44 performance criteria.
3. There seems to be no definite pattern toward higher pretest
rates as students amass more credits in groups D - F
because of their course work in physical science would be
more likely to pretest in such PCs as 20 - 26 and 30- 44.
No significant patterns seem to exist. In fact in PCs
38 and 44 a greater percentage passed in group A than in
any other group and this is a minimum course group.
4. It is somewhat disappointing to find that only 19 of 31
students felt confident enough or actually had the
ability to focus a microscope although they had all taken
a minimum of three courses in biological sciences. There
is always the possibility that they wanted to attack the
terminal Objective instead of the subordinate criteria.
5. Biology is normally thought of as working a great deal more
than any other area with dichotomous keys. Note data on
PCs 27 - 29. The group which seemed most consistently
high on pretest was the minimum plus earth science group.
6. However, in PC //37, ‘ordering minerals according to
hardness, the highest percentage belongs to the minimum
plus physical science group. Perhaps processes used there
lead more to transfer use in a task such as this. Inferences
can be made in many cases but data is not available to
pursue them further.
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7. An interesting situation developed on PC #15 involving
planting seeds and keeping a log on observations. Almost
all students were told to plant, observe and record
interesting observations - nothing more. To their horror
(and ours) they were not ready for such an assignment.
They demanded a form to follow, questions to answer, the
number 61 pages required, and how many columns of data
were required. Three logs were received which differed
in any way from the usual height versus time variety. These
logs contained fascinating observations concerning:
a. a droplet of water which formed on one plant and
stayed there for two weeks in various forms.
b. leaf growth patterns not noticed before.
c. leaf shapes as the growth took place.
Implications for curriculum reform .
1. Perhaps the paucity of self-initiated interest in seeing is
a sign of the destruction of initiative by our "please the
teacher" type of education. Our "give the teacher what she
wants and forget my own question" are possibly to blajne for
much of the situation mentioned above.
2. Because of this it would seem advisable to be cautious about
developing a four-year curriculum based entirely on
performance criteria. It would seem that performances
which show creativity and an appreciation for divergence of
opinion and action must be an integral part of such a
curriculum.
3. It is a reasonable assumption that it is impossible to
identify in terms of behavioral goals all of the educational
outcomes which we would deem appropriate. The danger then
lies in teaching for a limited number of objectives and
ignoring the objectives ‘which should always be emerging.
Those objects which are not prespecified are not anticipated
and therefore tend to die from lack of identification
and an Atkin stresses. The richness of certain educational
opportunities might be diminished because in every learning
experience there are literally dozens of possible and
actual outcomes. If the teacher (or learner) is focusing
only on a few, he tends to ignore the others. ^ (parentheses
remark Ttai-rtih^rs)
.
*\J. Myron Atkin, "Looking Gift Horses in the Moutih", The
Educational Forum
,
XXIV, No. 1, November, 1969, p. 16.
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4. These paragraphs are only meant to be a word of caution
in a time when hehavioral outcomes are seen as a panacea.
We believe that there is. room in any curriculum for both
those goals which are behaviorally measurable and those
which are not prespecified and therefore not necessarily
measurable in the strictest sense of the word.
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Facilities, Equipment and Materials
Although the study used a population of only thirty-one, it is
reasonable to believe that information gathered can be generalized
for larger populations.
1. The program will certainly need a great deal of aid from
the College of Arts and Sciences in preparation of materials
for instructional alternatives and in personnel to act as
raters of performance criteria.
2. Should the program be put into action, a great deal of
space will be needed to carry out a full program. The
space would be found in two places:
a. In the College of Arts and Sciences
b. In the School of Education
c. Regardless, some new space must be found in order to
implement such a program.
3. Since the crew of raters were only able to work on two
days out of each week in the testing area the personnel
problem was intensified. Had 'full-time raters been
available during the entire week, ninety to a hundred
students cOuld easily have been accommodated.
4. Many more curriculum materials will be needed, see
Appendix E. Kits from the major curriculum projects would
be necessary, e.g., Science - A Process Approach - AAAS,
The Science Curriculum Improvement Study, Conceptually
Oriented Program for Elementary Science - COPES, Elementary
Science Study - E8S from Educational Development Center, Inc.,
texts from major publishers, Minnemast materials and
various manipulatory devices designed for elementary science -
O.M.S.I., Science Kit, S.E.E. Games of all sorts would be
a great asset.
5. Space for housing and manipulating these devices and
materials is of prime importance. If independent study is
to become more important, much more material should be
available to the students. A storage problem results.
At least 120 linear feet of shelf space for storage of
curriculum materials is necessary. Shelves should be
twenty-four inches deep. In addition, ten to twelve
cabinets of "dime-store" type materials would be necessary
for other aspects of the pedagogical program. Approximately
$3,000 worth 6f materials would fill thesa cabinets.
6. Facilities for viewing videotapes and listening to audiotapes
will be necessary.
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7. Facilities for videotaping will be necessary. These
facilities will he improved by having a small classroom
area (with table and chairs) measuring at least eight feet
by ten feet. This, of course, presupposes the need for a
portable videotape recorder.
8. A full-time technician-graduate assistant would be of great
hef^p. This person could be trained to operate all
equipment and keep it in operating shape.
9. A list of materials can be found in Appendix E.
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APPENDIX A
•
DATA GATHERED ABOUT EACH PC
1 2 3 4
T) o z T3 Z H- 3 HO c c 3 C CO fD H*
rt § fD § rt fD 33 cr re cr fD Cu fD
3 fD fD fD H fD
a H CO H d- H*
cr rt rt 3
o> T3 i-h fD rt
h H 3 CO o 3
fD H* rt H-
rt M 3 3
o H* n. C
co 3 3 rt
rt TO P- (D
H* 3 CO
3 1
TO
10 11 12
VALUE TO YOU
as a
Student Teacher
Excel Good Poor Excel Good Poor
U) Hi z H 3 9O O c fD <
l-< 3 3 3
H* 3 cr C H O
3 CO fD H- C ?r
ft H H 3
fD CO 3 rt 3
3 & O (3 H* 3Hi O 3
co 3 3 3
P* fD CO
rt < Hi
rt 3 O 3
(D 1—1 H 3
C3 C 3 Ch3
cr rt
H-
1 12 0 40 1 6 12 2 9 6 19 X
2 8 0 33 3 7 3 6 8 1 15 X
3 8 0 30 2 6 2 4 3 0 12 X
4 17 0 7 3 13 4 3 19 1 22 X
5 2 0 30 2 7 3 10 12 0 22 X
6 15 0 7 0 13 7 2 21 1 24 X
7 0 0 45 1 13 2 6 15 0 21 X
8 4 0 15 7 2 0 10 0 0 12 X
9 - - - - - -
- - -
_
10 - - - - -
- - -
— -
_
11 - - - 11 6 4 11 6 4 27 —
12 - - - - - -
- - - —
__
13 - - - 8 1 1 8 1 1 — —
14 - - 15 18 1 0 25 1 0 30 _
15 data
16 7 1 8 8 6 4 8 6 4 24
X
X
17 4 0 3 0 2 3 0 4 1 6 —
18 7 0 5 3 3 1 4 3 0 7 —
19 23 0 3 0 19 6 0 25 4 29 X
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APPENDIX A—Continued
1 2 3 4 5 6 7 8 9 10 11 12
PC
number
Number
pretesting
out
Number
failing
pretest
ister
test
Time
in
minutes
needed
to
admin-
VALUE TO
as a
Student
Excel Good Poor
YOU
Teacher
Excel Good Poor
Number
of
evaluation
forms
submitted
by
30
interns
Check
means
an
evaluation
form
required
20 20 1 4 1 12 16 4 22 3 30 X
21 16 0 2 6 9 10 7 15 4 27 X
22 16 0 3 0 11 11 1 14 10 26 X
23 14 0 4 7 5 4 11 9 2 26 X
24 22 0 1 5 13 7 8 17 1 28 X
25 18 2 1 0 6 13 2 13 9 26 X
26 5 0 5 14 11 9 6 14 5 28 X
27 20 0 5 0 15 18 1 25 2 26 X
28 14 0 4 1 15 7 1 20 3 28 X
29 21 1 4 7 13 6 10 13 4 29 X
30 7 0 4 0 13 11 0 13 11 25 X
31 1 0 9 2 10 9 6 12 3 27 X
32 - - - - - - - - -
— —
33 28 0 9 3 8 4 3 8 4 29 X
34 - - - - - - - - - - —
35 1 0 8 2 14 7 2 20 3 27 X
36 3 0 6 4 0 0 4 0 0 16 X
37 21 4 4 0 8 13 2 16 5 27 X
38 8 2 11 11 2 0 11 2 0 13 X
39 - - - _ - — _ __ _
_
199
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12 34 567 89
TJ o 2S zs H- 3 HO c 3 l-t c CO fD H-
rt 3 fD 3 rt (D 33 cr rt o' (D £3 (D
3 3 fD (D i-{ fD
3, H 0) H Cl H-
c
r
rt rt 3
n> T3 Hi fD rt
H H 3 CO o 3
fD H> rt H-
rt 3 3
ft) H* C3 3
Co 3 3 rt
rt CTQ H- (D
H* 3 CO
3 1
OQ
VALUE TO YOU
as a
Student Teacher
10
Excel Good Poor Excel Good Poor
11 12
U> Hi S3 H 3 9o o 3 <
rt 3 Q 3 3
H* 3 o4 3 (—1 n
3 co fD H* 3
rt H H 3
fD CO 3 rt 3
H 3 O CL H- 3
3 o' Hi O 3
CO 3 3 3
H- fD CO
rt < Hi
rt 3 O 3
fD I-1 H 3
CL 3 33
Cf rt
H-
O
3
401 19 - -- -- - 2
414 0 - -- -- -- i
42 6 0 3 3 0 0 3 0 0 4
43 3 0 1 10 1 2 0 1 3
44 8 1 10 10 8 2 13 8 1 26
Totals 144 278 200 196 374 94
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APPENDIX B
METEP - Science Name
Evaluation Form
Performance Criterion Number
1. Check here if you think you can already do
" the PC.
2. Initials of the evaluator who tested you and
agreed that you can do the above.
3. Instructional alternatives (Use Key 1)
1st choice
2nd choice
3rd choice
4. I chose this IA because it ... (See Key 2)
5. I crossed out this IA because it ... (See Key 2)
6.
How long did it take you to do this IA?
7.
What parts of the IA (readings, TV, lectures,
sheets) were most helpful to you?
8 What parts of the IA were least helpful to you?
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9. Evaluate the IA in terms of its worth to you.
Extremely helpful
Moderately helpful
Useless
Comments
:
10
. Can you suggest an IA you might have preferred?
11 .
12 .
13.
Did you pass the evaluation after doing your IA?
No
How long did it take you to complete the
evaluation (the criterion without counting the IA)
?
IF YOU FAILED the evaluation after trying an IA,
which number IA did you try next? (See Key 1)
What did you think of this IA?
14. IF YOU FAILED the evaluation a second time, then
which number IA did you try? (See Key 1)
What did you think of THIS IA?
15. Evaluate the PC in terms of its worth to you as a student.
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Evaluate the PC in terms of its worth to you as a teacher.
16. Can you suggest a better PC in this general area?
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FINAL
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OF
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3
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METEP - Science
Final Evaluation
Name
Please list all science courses you have taken in college.
Indicate your rating by placing a mark
in the appropriate box.
Part I
1. In general, how suitable were the IAs?
2. How suitable were the PCs?
3. How would you rate your involvement in
this study? (SCIENCE ONLY!)
4. Did you feel that an interest was taken
in you as an individual?
5. Would you participate in a second study-
new content and new alternatives?
6.
What is your overall evaluation of the
science study?
M
OM M 4-)
C O U
•H 4J CO
T3 M a CM
d o co CO
co •H CM •H
4-J M CO M
CD CD •H CO
4J P. 4-) CO
d d co d
o cn C/3 d>12 3 4
12 3 4
12 3 4
12 3 4
12 3 4
12 3 4
5
5
5
5
5
5
Part II
One way in which a student can improve METEP is through thoughtful
student reactions. Please try to describe what you felt were the
major strenghts and weaknesses of the science study. (Use back if
necessary
.
)
Tally of Results
Question Number
1
2
3
4
5
6
Average Rating
2.4
2.8
2.8
2.2
4 - No, 27 - Yes
2.2
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SCIENCE
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MATHEMATICS
Introduction
Goals . The emerging programs in mathematics for grades K-6, have in-
volved considerable changes from programs of a more traditional nature.
All too often in the past, mathematics was presented as a series of
seemingly unrelated facts and processes to be memorized. There has
been a change in emphasis from learning via rote drill and memoriza-
tion to developing an understanding of mathematics via direct involve-
ment in meaningful activities. These activities give a student an
opportunity to develop a visceral understanding and/or non-verbal
awareness of the why of the topic under consideration before he is
asked to conquer through memory, drill, or otherwise, the how of the
topic being studied.
Programs which embrace the teaching of mathematics from this view
point encourage the student to think for himself and to realize that
most problems can be solved in a variety of ways. These programs
plant early the seeds for understanding the structure of mathematics
by many and varied concrete activities. As the student gains in under-
standing and becomes more mature in his thinking, topics are continually
re-explored in greater depth and breath.
The teacher, as well as the curriculum itself, must be flexible
enough to enable each student, whatever his level of ability, to achieve
maximum growth and development based on his desire and potential to
learn. The student in such a program learns by doing, by investigating
patterns, by discovering for himself when possible, and by being caught
up by the excitement of discovery of his peers. In essence, the program
described presents mathematics as a vital, ever-expanding aesthetic ex-
perience, highly structured yet fostering the development of student
imagination and creativity.
A school of education whose concern is the preparation of teachers
to implement or perpetuate this type of curriculum must itself be com-
mitted to a program which emulates the objectives of the former. The
program should enable the pre-service teacher to understand the lan-
guage, concepts, and structure of mathematics necessary to effectively
handle the existing curriculum and to be able to cope with changes
which must occur as the curriculum evolves to keep abreast of the needs
and demands of an increasingly complex society. It must also enable
him to develop a sufficiency of pedagogically sound techniques and
practical applications from which to generate interesting and relevant
experiences for students. Finally, the program must develop in the
pre-service teacher a competence, confidence, and creativity in math-
ematics education which will enable him to become an effective change
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agent in the public school environment.
In trying to meet these broad objectives, the mathematics
component of METEP has been designed to incorporate three basic
sections. These three sections consist of: 1) the content section;
2) the pedagogy section; 3) the expressive experience section. The
content section and the pedagogy section each incorporate performance
criteria and various instructional alternatives for meeting them.
The expressive experience section involves the pre-service teacher
in exploration of mathematical concepts via employment of materials
developed by various mathematics project centers and mathematics
educators
.
A person successfully completing all three sections would have
demonstrated acceptable achievement roughly equivalent to seven to
nine semester hours of credit as traditionally defined, with four to
six of these hours of credit earned in the content section.
Desired Outcome
. This feasibility study attempted to consider the
feasibility of learning selected performance criteria of the
mathematics component of METEP by each of four instructional
alternatives, namely:
1. Class-Participation Mode of Instruction
2. Semi-Automatic Audio-Visual Mode of Instruction
3. Written-Program-Instruction Mode of Instruction
4. Standard-Textbook Mode of Instruction.
For purposes of this feasibility study, these modes were defined
as follows:
Class Participation Mode of Instruction (Class Mode)
This mode of instruction consists of class interaction
with content as presented by an instructor. All of the
content which each student is required to learn is con-
sidered in detail with appropriate explorations, visual
and/or oral illustrations, and examples for the students
to work on in class. Active class participation is en-
couraged and there is ample opportunity for student
questions and student initiated discussions. Each student
is given a standard textbook which covers the same content
considered in this mode of instruction.
Semi-Automatic Audio-Visual Mode of Instruction (A-V Mode)
This mode of instruction consists of individual interaction
with content as presented in an independent-study carrel
equipped with a semi-automatic audiovisual instruction system.
All of the content for which each student is responsible
213
to learn is considered in detail with appropriate ex-
plorations, visual and/or oral illustrations, and ex-
amples for the students to work, on during contact with
the system. Each student is also given a standard text-
book covering the same content considered in this mode
of instruction.
Written-Program Mode of Instruction (Written-Program Mode)
This mode of instruction consists of individual interaction
with content as presented in a written-program instruction
format. All of the content which each student is expected
to learn is considered in detail with appropriate explora-
tions, visual illustrations, and examples for the student
to work on during contact with the material. Each student
is also given a standard textbook covering the same content
considered in this mode of instruction.
Standard-Textbook Mode of Instruction (Text Mode)
This mode of instruction consists of individual interaction
with content as presented with a standard-textbook format.
All of the content which the student is expected to learn
is considered in detail with appropriate explorations,
visual illustrations and examples for the student to work
on during contact with the material. No other mode of in-
struction is available to the student.
Specific questions considered during the feasibility study
included the following:
1. Can students learn to achieve the selected criteria by
each of the instructional alternatives developed for
the study?
2. Does student achievement differ significantly according
to the instructional alternative experienced?
3. Does the variable of selection, free choice versus no
choice, of instructional alternative significantly affect
student achievement?
4. Do differences in aptitude on verbal reasoning, numerical
reasoning, abstract thinking, and space relations significantly
affect the student achievement?
5. Can aptitude scores be used to select the most appropriate
instructional alternative for a student to facilitate
maximum achievement?
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6. Do differences in the number of years of college pre-
paratory mathematics in high school, and the number of
semester hours of courses in mathematics in college sig-
nificantly affect student achievement?
7. What is the pre-study attitude of the students toward
each of the four instructional alternatives?
8. What is the post-study attitude of the same students to-
ward each of the four instructional alternatives?
9. Can participation in a given mode of instruction signifi-
cantly change a student's attitude toward that mode of
instruction?
10. What is the mean amount of time spent by each student in
the instructional alternative available to him?
11. What is the mean amount of time spent by each student
utilizing the text provided for the study?
12. What is the mean estimate by the students of the work
load for the module?
13. What is a realistic ratio of students per carrel for
the A-V Mode in terms of maximum availability and min-
imum waiting time?
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Design and Implementation
Population and Sample . The population included in the feasibility
study was the group of students, approximately one hundred thirty,
enrolled at the University of Massachusetts in the course Ed 263,
Principles and Methods in Teaching Elementary Mathematics. This pop-
ulation of students normally consists entirely of undergraduate seniors
who are preparing to become elementary school teachers. Many will have
taken one, two, or more courses in mathematics during their undergrad-
uate program, and a few will have had no course work in mathematics
during college. Ninety-six students were selected completely at
random from the above group for the sample of subjects for the
feasibility study.
Design . On Monday, September 15, all ninety-six subjects were given
the Differential Aptitude Test (DAT) on space relations and abstract
thinking. Measuremants on the aptitudes verbal reasoning and numerical
reasoning were obtained from their College Examination Entrance Board
(CEEB) Scholastic Aptitude Test (SAT).
On Friday, September 26, the ninety-six subjects in the sample
were given a semantic-differential attitude test (Appendix A) on the
four instructional alternatives to be utilized during the study. They
were then given a forty-minute pre-test (Appendix B) of METEP Module
Number 02030132, Numerations Systems for the System of Whole Numbers.
On Monday, September 29, the ninety-six subjects of the sample
were partitioned completely at random into five groups, designated as
A, B, C, D, and E. Groups A,B, C, and D, each contained twelve sub-
jects and group E contained forty-eight subjects.
The corrected pre-tests were then returned to the subjects and
they were told that in one week hence, they would take a different form
of the same pre-test. The content of the original pre-test was not
discussed with the subjects. However, each of the pre-test items had
been written to measure student behavior as explicitly stated in a
unique performance criterion of the module to be considered in the
feasibility study. Each of these pre-test items had been keyed for
easy identification with its corresponding performance criterion. Each
subject was given a listing (Appendix C) of the performance criteria
for the module at the same time he received his corrected pre-test.
Each of the subjects was then given a copy of the commercially
prepared textbook covering the same material as that considered in the
performance criteria module. 1 Each student was then asked to study
iNational Council of Teachers of Mathematics. Numeration Systems
for Whole Numbers. Washington: National Council of Teachers of Math-
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the content indicated in the performance criteria for those test items
answered incorrectly on the pre-test. Aside from being able to util-
ize the textbook just received, each student was asked not to solicit
or accept any other form of instruction or help except from members of his
his own group and the instructional alternative available to that group.
Each student was also asked to keep an accurate record of the amount
of time spent: 1) studying directly, alone or with others of the group,
with the commercially prepared textbook; and 2) utilizing, alone with
others of the group, the instructional alternative available to that
group.
The twelve members of group A were assigned to the Class Mode of
instruction as their instructional alternative. This mode of instruc-
tion was to consist of class interaction with the content of the mod-
ule as presented by the instructor of the class. All of the content
which each student was expected to learn would be considered in de-
tail with appropriate explorations, visual and/or oral illustrations,
and examples for the students to work on in class. Active class par-
ticipation would be encouraged and there would be ample opportunity
for student questions and student initiated discussions. As were all
students in the feasibility study, each student in this mode was given
a standard textbook which covered the same content considered in the
module. The Class Mode group was then scheduled for two seventy-five
minute sessions during the normal meeting time for Ed. 263, namely
Wednesday, October 1, and Friday, October 3.^
The twelve members of group B were assigned to the A-V Mode as
their instructional alternative. They would have available to them
five independent-study carrels, each equipped with a cassette-tape
player and slide projector integrated into a semi-automatic audio-
visual instruction system. Each system was programmed to cover the
same material as presented in the Class Mode. The only basic differ-
ence between the two modes of instruction being that students in the
Class Mode would have direct and immediate access to the instructor
to raise questions and get student-instructor class interaction on
the material under consideration. The carrels were located in the
School of Education Library and would be available for use by members
of the group during regularly scheduled library hours.
3
^The lessons were developed and presented by William J. Masalski,
Director of the Mathematics Component of METEP who during his lessons
made extensive use of the overhead projector and visuals prepared by
him.
O
The A-V program utilized was developed by William J. Masalski,
Director of the Mathematics Component of METEP.
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The twelve members of group C were assigned to the Written-
Program Mode as their instructional alternative. They would have
available to them copies of a commercially prepared programmed-instruc-
tion text containing the same material covered in the module. 4 The
texts were located in the reserve section of the School of Education
Library and would be available for use in the Library during regularly
scheduled library hours.
The twelve members of group D did not have any instructional
alternative available to them other than the text given to all ninety-
six subjects in the study.
Each member of group E was asked to make his own choice of
instructional alternative immediately after hearing the complete
description of each of the various opportunities available to him.
Once he had made his decision, each member of group E was asked to
abide by the regulations set for the group already assigned that
particular instructional alternative.
After group E had partitioned itself into the sub-groups, Ea,
Eb
,
Ec
,
and Ed, according to the desired instructional alternative of
each of its members, groups E and Eb were given a short training sess-
ion on the operation of the audio-visual equipment to be utilized
in their mode of instruction.
On Monday, October 6, one full week after the return of the
corrected pre-test, a different form (Appendix D) of the forty-
minute pre-test was given as a post-test to all ninety-six subjects.
Following this post-test of content, the same form of the semantic-
differential attitude test which was utilized prior to the study was
regiven. A questionnaire (Appendix E) was then given to each student
to complete.
Donald D. Paige and Ian D. Beattie, Changing Bases, A
Programmed Supplement
. Boston: Prindle, Weber, and Schnidt, Inc.,
1969.
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Description of Performance Criteria and
Instructional Alternatives Tested
The module considered in this feasibility, METEP Module Number
02030132, Numeration Systems for the System of Whole Numbers, was
estimated to have the approximate "work load roughly equivalent to
that of a typical week of work in a three-semester-hour course. This
did not include approximately three hours of additional time spent by
the students in the feasibility study in taking the various pre-tests
and post-tests, in receiving an orientation to the study, and in pro-
viding additional feedback on various components of the study.
The choice of the module for consideration during the feasibility
study was based on several considerations. First, due to the nature of
the expressive experience section of the mathematics component, it was
decided that not much additional information with regard to the feasi-
bility of the overall mathematics component would be obtained by in-
clusion of material from that section. Students in the past had al-
ready expressed a strong desire for a continuation of this "innova-
tive" procedure as part of their methods course in mathematics at the
University of Massachusetts.
Secondly, due to the similarity of the approaches to pedagogy of
the mathematics component and several other components of the study,
it was decided that the best contribution by the mathematics component
to the feasibility study as a whole would come by the mathematics com-
ponent placing emphasis on its content section. Doing the feasibility
study on the content section also seemed a logical choice since that
section represented about two-thirds of the total mathematics compon-
ent and was already conveniently partitioned into performance criteria
modules. By highly concentrating its efforts on a single module which
was representative of all the modules in the content section, it was
ascertained that generalization might be forthcoming which would be
appropriate to the entire content section.
The particular module selected for the study comes quite early in
the content sequence. The module also is typical of most of the mod-
ules with regard to the depth and breath of desired content coverage
for a person interested in becoming a generalist in elementary educa-
tion. Additional in depth study in mathematics is required for students
wishing to become specialists in elementary mathematics education.
The particular instructional alternatives considered, although
rather tightly defined for the present study, seemed to represent four
basically different approaches to instruction and learning.
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Educational Feasibility
Analysis of Data . In order to use appropriate statistical analysis
techniques, many of the original questions were rephrased as null
hypotheses, which were then tested using analysis of covariance or
regression analysis.
The measures of content achievement were two forms of the same
test (Appendix B and Appendix D)
,
each developed specifically for the
study.
The measure of pre-study and post-study attitudes on the four
indicated modes of instruction was the semantic differential (Appendix
A), developed specifically for the study.
The College Entrance Examination Board (CEEB) Scholastic Aptitude
Test (SAT) was used to measure verbal and numerical reasoning aptitudes.
To measure abstract thinking and space relations, the Differential
Aptitude Test (DAT) was used.
For other relevant data, a questionnaire (Appendix E) was devel-
oped specifically for the study.
Of primary concern in the feasibility study was the testing of
the following null hypotheses:
1. There are no signigicant differences in student content
achievement between the two levels of selection.
2. There are no significant differences in student content
achievement among the four levels of treatment.
Table 1 illustrates the design, with n's indicated in each cell,
used in the first analysis of the data.
The group of forty-eight students granted free choice of. treat-
ment partitioned themselves in such a way that the cell sizes ranged
from four to thirty. The assumption of homogeneity of within cell
variances was rejected (p^. 05) by Cochran's test. 5 Because of this
violation of ANOVA assumption, two separate one-way analyses were made,
one in which the cells were collapsed over treatment, the other over
selection, as illustrated in Table 2 and Table 3.
^B.J. Winer, Statistical Principles in Experimental Design . New1
York: McGraw-Hill, 1962.
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TABLE 1
FEASIBILITY STUDY DESIGN, WITH
INDEPENDENT VARIABLES OF '
DEPENDENT VARIABLE
CELL FREQUENCIES INDICATED, FOR THE
TREATMENT AND SELECTION AND THE
OF CONTENT ACHIEVEMENT
Selection Treatment
A-V Class Text Written-Program
Mode Mode Mode Mode
Free Choice 7 7 30 4
No Choice 12 12 12 12
TABLE 2
FEASIBILITY STUDY DESIGN, WITH CELL FREQUENCIES INDICATED, FOR THE
INDEPENDENT VARIABLE OF SELECTION AND THE DEPENDENT
VARIABLE OF CONTENT ACHIEVEMENT
Selection Cell Frequency
Free Choice 48
No Choice 48
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TABLE 3
FEASIBILITY DESIGN, WITH CELL FREQUENCIES INDICATED, FOR THE
INDEPENDENT VARIABLE OF TREATMENT AND THE DEPENDENT
VARIABLE OF CONTENT ACHIEVEMENT
Treatment
A-V Mode
Class Mode
Text Mode
Written-Program Mode
Cell Frequency
19
19
42
16
In both, designs, the cell variances were homogeneous according to
Cochran’s test, and an analysis of covariance was performed for each.
For each design, content pre-test scores were covaried. The cell
post-test means, unadjusted and adjusted for the covariance and covari-
ate means for the first analysis appear in Table 4. Results of the
analysis of the covariance appear in Table 5.
TABLE 4
DATA FOR THE FEASIBILITY STUDY DESIGN INDICATED IN TABLE 2
Group Mean of Unadjusted Mean Adjusted Mean
Covariate of Post-Test of Post-Test
Free Choice 2.43750 11.35417 11.33021
No Choice 2.37500 10.79167 10.81563
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TABLE 5
ANALYSIS OF COVARIANCE FOR THE DATA IN TABLE 4
Source of df Mean F P
Variance Square
Between 1 6.35331 0.75192 .50
Within 93 8.44945
It can be seen that the null hypothesis was not rejected. That is,
there were no significant differences in student achievement between the
two levels of selection.
For the second analysis, in which the original cells were collapsed
over selection, the cell post-test means and covariate means appear in
Table 6 - The results of the analysis of covariance appear in Table 7 .
TABLE 6
DATA FOR THE FEASIBILITY DESIGN INDICATED IN TABLE 3
Group Mean of
Covariate
Unadjusted Mean
of Post-test
Adjusted Mean
of Post-test
A-V Mode 2.89471 12.63158 12.22304
Class Mode 1.85211 10.94737 11.30441
Text Mode 2.59524 11.02381 10.83310
Written-Program Mode 2.00000 9.50000 9.74220
TABLE 7
ANALYSIS OF COVARIANCE FOR THE DATA OF TABLE 6
Source of df Mean F
Variance Square
Between 3 18.66849 2.30774
Within 93 8.08952
The null hypothesis was retained, although the F ratio obtained
was close to being significant at the .05 level. Alternatively, there
were no significant differences in student achievement among the four
levels of treatment.
Next considered were the following null hypotheses:
1. There are no significant differences in student attitude toward
the A-V Mode of Instruction among the four levels of treatment.
2. There are no significant differences in student attitude toward
the A-V Mode of Instruction between the two levels of selection.
3. There are no significant differences in student attitude toward
the Class Mode of Instruction among the four levels of treat-
ment .
4. There are no significant differences in student attitude toward
the Class Mode of Instruction between the two levels of
selection
.
5. There are no significant differences in student attitude toward
the Written-Program Mode of Instruction among the four levels
of treatment.
6. There are no significant differences in student attitude toward
the Written-Program Mode of Instruction between the two levels
of selection.
7. There are no significant differences in student attitude toward
the Textbook Mode of Instruction among the four levels of
treatment
8. There are no significant differences in student attitude toward
the Textbook Mode of Instruction between the two levels of
selection
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For each of the analyses of data to test the aboye null hypotheses
the design in Table 8 was used, with n's indicated in each cell.
TABLE 8
FEASIBILITY STUDY DESIGN, WITH CELL FREQUENCIES INDICATED, FOR THE
INDEPENDENT VARIABLES OF TREATMENT AND SELECTION
AND THE DEPENDENT VARIABLES OF ATTITUDE
Selection Treatment
A-V
Mode
Class
Mode
Text
Mode
Written-Program
Mode
Free Choice 7 7 30 4
No Choice 12 12 12 12
For the designs concerned with attitude toward the Class Mode and
Written-Program Mode, the assumption of homogeneity of within cell
variances was rejected (p ^.05) by Cochran's test. For the other two
designs, with data on attitude toward the Text Mode and the A-V Mode,
the cell variances were judged to be homogeneous by Cochran's test,
and analyses of covariance were performed for both with attitude pre-
test scores being covaried for each design.
The cell post-test means, unadjusted and adjusted for the covariate,
and the covariate means for the first analysis, that concerned with
attitude toward the Text Mode, appear in Table 9. Results of the
analysis of covariance appear in Table 10.
A five-point scale for each of twenty bi-polar adjectives was
utilized in the semantic-differential (Appendix A) to measure attitude.
The lowest score possible was 20 which would indicate a strong negative
attitude. A neutral attitude would be indicated by a score of 60.
The null hypothesis was retained for the variable of selection.
That is, there were no significant differences in student attitude to-
ward the Text Mode between the two levels of selection.
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TABLE 9
DATA FOR THE FEASIBILITY STUDY DESIGN INDICATED IN TABLE 8 FOR THE
DEPENDENT VARIABLE OF ATTITUDE TOWARD THE TEXT MODE OF INSTRUCTION
Cell Mean of Unadjusted Mean Adjusted
Covariate of Post-Test Mean of
Post-Test
A-V
1
Free Choice 54.14286 58.14286 56.86052
A-V, No Choice 47.75000 57.50000 57.76537
Text, Free Choice 45.90000 68.53333 69.24658
Tect, No Choice 46.75000 64.25000 64.75747
Class, Free Choice 56.14282 67.85714 66.09060
Class, No Choice 43.58333 53.50000 54.77412
Written-Program, Free Choice 48.00000 62.50000 62.70484
Wricten-Program, No Choice 48.50000 63.58333 63.66712
TABLE 10
ANALYSIS OF COVARIANCE FOR THE DATA OF TABLE 9
Source of
Variance
df Mean
Square
F P
A (Selection) 1 208.99126 1.22672 >20
B (Treatment) 3 401.98963 2.35957 <.10
AB 3 137.59708 .80765 >.50
Within 87 170.36655
For the variable of treatment the null hypothesis was not rejected
although the F ratio was close to being significant at the .05 level.
Alternatively, there were no significant differences in student attitude
toward the Text Mode among the four levels of treatment.
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For the next analysis, that concerned with attitude toward the A-V
Mode, the cell post-test means and covariate means appear in Table 11.
The results of the analysis of covariance appear in Table 12.
TABLE 11
DATA FOR THE FEASIBILITY STUDY DESIGN AS INDICATED IN TABLE8 FOR THE
DEPENDENT VARIABLE OF ATTITUDE TOWARD THE A-V MODE OF INSTRUCTION
Cell Mean of
Covariate
Unadjusted Mean
of Post-Test
Adjusted
Mean of
Pos t-Test
A-V, Free Choice 78.28571 86.28571 84.68863
A-V, No Choice 74.08333 77,83333 77.62674
Text, Free Choice 74.60000 70.90000 70.52245
Text, No Choice 67.91667 70.25000 72.08383
Class, Free Choice 77.28571 70.28571 69.01951
Class, No Choice 70.25000 68.25000 69.31177
Written-Program, Free Choice 76.00000 75.00000 74.15921
Written-Program, No Choice 69.25000 65.91667 67.30932
TABLE 12
ANALYSIS OF COVARIANCE FOR THE DATA OF TABLE 11
Source of df Mean F P
Variance Square
A (Selection) 1 152.67899 1.5253 >.20
B (Treatment) 3 524.85938 5.2437 < .01
AB 3 104.93824 1.0484 >.20
Within 87 100.09202
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As before, the null hypothesis for the variable of selection was
retained. Namely, there were no significant differences in student
attitude toward the A-V Mode between the two levels of selection.
However, the null hypothesis for the variable of treatment was re-
jected at the .01 level. That is, there was a significant difference
in student attitude toward the A-V Mode among the treatment levels.
Since the analysis dealt with attitude toward the A-V Mode of In-
struction, a planned contrast was undertaken in which the mean of the
pooled cells of students actually subjected to the A-V Mode was com-
pared with the mean of the pooled cells of students in the study not
subjected to the mode.6 The resulting F ratio of 13.9202 was signi-
ficant at the .01 level. Thus, it was established that, within the
limitations of the design, there was a significant difference in stu-
dent attitude toward the A-V Mode of Instruction between the students
who were actually subjected to the A-V Mode and those students in the
study who were not subjected to it, in the direction of developing a
stronger positive attitude.
Interesting, if not statistically significant information can be
obtained from a study of Table 13, in which cell means for the attitude
pre-tests are indicated under appropriate headings.
TABLE 13
MEANS ON EACH OF THE ATTITUDE PRE-TESTS FOR EACH OF
THE FREE-CHOICE GROUPS
Cell Size Means for Each of the
Attitude Pre-Tests
A-V Mode
Pre-Test
Class Mode text Mode Wr.-Pr.Mode
Pre-Test Pre-Test Pre-Test
A-V 7 78.2857 74.2857 54.1429 66.5714
Class 7 77.2857 81.8571 56.1429 75.7143
Text 30 74.6000 80.0667 45.9000 62.7667
Written-Program 4 76.0000 73.5000 48.0000 60.0000
Total 48 75.6458 78.9375 48.7708 64.9792
^B.J. Winer, op. cit.
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Of greatest interest perhaps is the apparent discrepancy between
the attitude scores and the mode selected by one group of students.
The group which selected into the Text Mode indicated a moderately
strong attitude, 80.10667, toward the Class Mode of Instruction, and
a slightly negative attitude, 45.9000, toward the Text Mode. A score
of 60.0000 would indicate a neutral attitude. Since the group
consisted of thirty students, it seems unlikely that the discrepancy
between attitude and selection could be attributed to chance alone.
All ninety-six students in the study were given texts for studying
the content of the module. While each of the other modes required
the physical presence of the students at the School of Education and
additional involvement with an instructional alternative, the Text
Mode did not. Many of the students in the group may have thus taken
the "mode of least physical effort".
The group which selected into the A-V Mode indicated that its
attitude toward the A-V Mode was higher than toward the other available
modes. Similarly, the group which selected into the Class Mode indi-
cated that its attitude toward the Class Mode was higher than toward
the other modes.
The group selecting the Written-Program Mode, containing only
four students, while indicating a higher attitude toward two other
modes, did at least indicate a neutral attitude toward their Written-
Program Mode. In addition, in terms of "least physical effort" this
mode would rank second to the Text Mode, since it simply required
checking out a programmed-text from the reserve section of the
School of Education Library and reading it there.
The A-V Mode which was also located in the library, required an
additional fifteen minute training session and greater organizational
effort, such as putting on head phones, adjusting dials, rewinding
cassette tapes, etc.
The Class Mode was the only one which really had a "locked in"
time restriction for each of its two sessions and no opportunity for
a "rerun or reread" through the mode.
Another facet of the feasibility study was the incorporation of
regression analysis in the manner of the Cronbach Treatment by Aptitude
Interaction Model to determine the relationship between content post-
test achievement and each of several aptitudes for each of the treat-
ment levels. Also considered was the extent of interaction or non-
^Lee J. Cronbach. "How Can Instruction Be Adapted To Individual
Differences?" Learning and Individual Differences . Columbus: Charles
E. Merrill Books, Inc., 1967.
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parallelism of the regression lines thus established among the treat-
ment levels.
Table 14 illustrates the design utilized for each study as well as
the number of students in eacb cell.
TABLE 14
FEASIBILITY STUDY DESIGN, WITH CELL FREQUENCIES INDICATED,
FOR EACH REGRESSION ANALYSIS OF APTITUDE BY
CONTENT POST-TEST ACHIEVEMENT
Treatment
A-V Class Text Written-Program
Mode Mode Mode Mode
Cell Size 19 19 42 16
Table 15, and Figure 1 summarize the results of the first analysis,
that of the aptitude of abstract reasoning by content achievement.
Testing for parallelism of regression over the four treatment levels
an F ratio of 1.4882 was determined with a p^.20. Thus, no significant
interaction or crossing of regression lines was established.
Figure 1 illustrates the plot of the regression line for each treat-
ment level within the range of scores of both variables.
On the basis of the plots in Figure 1, and within the limitations
of the design, it appears that the students in the study in the A-V Mode
over the entire range of aptitude scores, achieved higher than those
of similar aptitude in the other levels of treatment.
Table 16 and Figure 2 summarize the results of the second analysis,
that of the aptitude of space relations by content achievement.
Testing for parallelism of regression over the four treatment levels
an F ratio of 1.0278 was determined with a P>.20. Thus, no significant
interaction or crossing of regression lines was established.
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TABLE 15
REGRESSION ANALYSIS OF THE APTITUDE OF ABSTRACT THINKING (x)
BY CONTENT POST-TEST ACHIEVEMENT (y) FOR THE
DESIGN INDICATED IN TABLE 14
Treatment Equation of
Regression Line
Standard Error
of Estimate
Correlation
Coefficient
A-V y = 11.69 + . 0235x 1.54 0.077
Class y = 2.52 + . 2233x 3.57 0.324
Text y = 1.92 + . 2328x 3.23 0.362
Written-Program y = 7.81 + . 4389x 3.07 0.668
All Groups Combined y = 1.68 + . 2406x 3.03 0.378
TABLE 16
REGRESSION ANALYSIS OF THE APTITUDE OF SPACE RELATIONS (x) BY CON-
TENT POST-TEST ACHIEVEMENT (y) FOR THE DESIGN INDICATED IN
TABLE 14
Treatment Equation of
Regression Line
Standard Error
of Estimate
Correlation
Coefficient
A-V y = 14.24 + -0 . 0 2 7 lx 1.49 -0.278
Class y = 6.52 + 0. 0748x 3.63 0.277
Text y = 6.73 + 0.0707x 3.25 0.344
Written-Program y = 6.20 + 0.0550x 4.03 0.208
All Groups Combined y = 8.11 + 0.0494x 3.19 0.224
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Figure 2 illustrates the plot of the regression line for each
treatment level within the range of scores for both variables.
On the basis of the plots in Figure 2, and within the limitations
of the design, it appears that students in the study in the A-V Mode
with scores below 75 on the aptitude of space relations performed
better than those with similar aptitudes in the other levels, while
students with scores above 75 performed best in the Class Mode.
Table 17 and Figure 3 summarize the results of the third analy-
sis, that of the aptitude of verbal reasoning by content achievement.
TABLE 17
REGRESSION ANALYSIS OF THE APTITUDE OF VERBAL REASONING (x) BY CON-
TENT POST-TEST ACHIEVEMENT (y) FOR THE DESIGN INDICATED IN
TABLE 14
Treatment Equation of Standard Error Correlation
Regression Line of Estimate Coefficient
A-V y = 10.07 + 0.0502x 1.50 0.256
Class y = 0.72 + 0.2138x 3.32 0.478
Text y = 3.68 + 0.1449x 3.27 0.327
Written-Program y = 3.94 + 0.1170x 3.97 0.264
All Groups Combined y = 3.68 + 0.1489x 3.06 0.353
Testing for parallelism of regression over the four treatment levels,
an F ratio of 0.5164 was determined with a p{.50. Again, no signifi-
cant interaction or crossing of regression lines was established.
Figure 3 illustrates the plot of the regression line of each treat-
ment level within the range of scores of both variables.
On the basis of the plots in Figure 3, and within the limitations
of the design, it appears that students in the study in the A-V Mode
with scores below 580 on the aptitude of verbal reasoning performed
better than those with similar aptitudes in the other levels, while
students with scores above 580 performed best in the Class Mode.
Table 18 and Figure 4 summarize the results of the fourth analysis
,
that of the aptitude of numerical reasoning by content achievement.
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TABLE 18
REGRESSION ANALYSIS OF THE APTITUDE OF NUMERICAL REASONING (x)
BY CONTENT POSTtTEST ACHIEVEMENT (y) FOR
THE DESIGN INDICATED IN TABLE 14
Treatment Equation
Regression
of
Line
Standard Error
of Estimate
Correlation
Coefficient
A-V y = 12.23 + 0.0074x 1.55 0.035
Class y = -1.33 + 0.2433x 3.17 0.543
Text y = 3.93 + 0.1328x 3.28 0.319
Written-Program y = -6.67 + 0.3155x 3.11 0.655
All Groups Combined y = 1.95 + 0.1736x 2.98 0.410
Testing for parallelism of regression over the four treatment
levels, an F ratio of 2.0488 was determined with a p>.10. Once
more, no significant interaction or crossing of regression lines was
established.
Figure 4 illustrates the plot of the regression line for each
treatment level within the range of scores of both variables.
On the basis of the plots in Figure 4, and within the limitations
of the design, it appears that students in the study in the A-V Mode
with scores below 580 on the aptitude of numerical reasoning perfor-
med better than those with similar aptitudes in the other levels,
while students with scores above 580 performed best in the Class Mode.
Table 19 and Figure 5 summarize the results of the next regress-
ion analysis, that of the number of years of college preparatory cour-
ses in mathematics taken in high school by content achievement.
Testing for parallelism of regression over the four treatment
levels an F ratio of 1.1178 was determined with a p>.20. Thus, no
significant interaction or corssing of regression lines was established.
Figure 5 illustrates the plot of the regression line for each treat-
ment level within the range of scores of both variables.
On the basis of the plots in Figure 5, and within the limitations
of the study, it appears that students in the study in the A-V Mode
with less than three years of college preparatory courses in mathema-
tics in high school performed better than those with similar course
work in other levels, while students with four or five years of col-
lege preparatory courses in mathematics performed best in the Class
Mode
.
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TABLE 19
REGRESSION ANALYSIS OF THE NUMBER OF YEARS OF COLLEGE PREPARATORY
COURSES IN MATHEMATICS TAKEN IN HIGH SCHOOL (x) BY CONTENT
POST-TEST ACHIEVEMENT (y) FOR THE DESIGN
INDICATED IN TABLE 14
Treatment Equation of
Regression Line
Standard Error
of Estimate
Correlation
Coefficient
A-V y = 12.02 + 0.1688x 1.84 0.081
Class y = 3.85 + 2.2469x 3.38 0.445
Text y = 3.43 + 2.1707x 3.08 0.460
Written-Program y = 5.00 + 1.3333x 3.83 0.367
All Groups Combined y = 5.27 + 1.6888x 3.00 0.397
Table 20 and Figure 6 summarize the results of the final regres-
sion analysis, that of the number of three-semester-hour courses in
mathematics taken in college by content achievement.
Testing for parallelism of regression over the four treatment
levels an F ratio of 0.2248 was obtained with p^.50. Hence, no sig-
nificant interaction or crossing of regression lines was established.
Figure 6 illustrates the plot of the regression line for each
treatment level within the range of scores of both variables.
On the basis of the plots in Figure 6, and within the limita-
tions of the study, it appears that students in the study in the A-V
Mode with less than five three-semester-hour courses in mathematics
in college performed better than those with similar course work in
the other levels, while students with five or more courses performed
best in the Class Mode.
The remaining data considered was concerned with the time spent
by the students in each of the instructional alternatives, their esti-
mate of the work load of the module in the feasibility study, and the
utilization of the independent-study learning carrels. All but the
data for the utilization of the independent-study learning carrels
are summarized in Table 21.
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TABLE 20
REGRESSION ANALYSIS OF THE NUMBER OF THREE-SEMESTER-HOUR COURSES IN
MATHEMATICS TAKEN IN COLLEGE (x) BY CONTENT POST-TEST
ACHIEVEMENT (y) FOR EACH TREATMENT LEVEL
IN THE DESIGN INDICATED IN TABLE 14
Treatment Equation of
Regression Line
Standard Error
of Estimate
Correlation
Coefficient
A-V y = 12.38 + 0.1478x 1.54 0.085
Class y = 9.61 + 0.7072x 3.63 0.279
Text y = 10.59 + 0.1782x 3.45 0.070
Written-Program y = 8.70 + 0.4000x 4.10 0.088
All Groups Combined y = 10.57 + 0.2372x 3.26 0.087
As indicated earlier in this report, there were five independent-
study learning carrels set up in the School of Education Library for
use by the nineteen students who had the A-V Mode of Instruction as
their instructional alternative. During the extent of the study, at
no time were more than four of the carrels irr use. Usually, only two
or three were in use during the prime timfe periods with the carrels
being used very little during much of the evening hours. Thus, a ratio
of nineteen students to five carrels seemed too low. A ratio of ten
students per carrel would appear to be much more realistic.
The information in Table 21 provides a basis for a multiplicity
of comparisons among treatment levels and combinations of data. An
interesting observation is that the group (Text Mode, No Choice) which
spent the least amount of time, two hours, on the module, rated it
highest in terms of the work load (1.9). While the group (A-V Mode,
No Choice) which spent the next least amount of time, two and one- tenth
hours, rated the module lowest in terms of work load (1.1). One gets
a good indication of the instability of generalizations made from data
of this nature with small sample sizes.
241
MEAN
ESTIMATES
OF
TIME,
IN
HOURS,
SPENT
IN
THE
TEXT
MODE
AND
THE
OTHER
AVAILABLE
MODE
OF
INSTRUCTIONAL
ALTERNATIVE,
AND
THE
MEAN
ESTIMATE
OF
WORK
LOAD,
BY
EACH
OF
SELECTED
GROUPINGS
OF
STUDENTS
KX
3
o
CO rH CNJ •<r X LO CT X LO X X m
1
1 rH rH rH rH rH rH rH rH rH rH 1—1 rH 1 1 rH
5-1
O
3:
05
1—
1
5-4 5-4
cO 3 3
-LJ X O X rH o <3 X CTv o <n C50 LO LO m o CO
o E 3!H 3 CM CO co CO CM CM CM CO CO CO CO CO CO
Z 14-4
o
H-l 05
O 3 X)
•H O
5-1 a X U~l CTv LO <r O O o CO X CO rH X
OJ 05
X 5-i • CM 1—1 1 1 04 CM CM O o o CM 1—1 rH i—1 1—1 rH
E 3 •w
3 o «
—
1
IS X C
LW 0)
o 3 X
•H o
5-c a o\ X 1 1 rH CM m o x LO CTv CO <r <r C
T
0) CDX 5-1 4-J 1 1 o rH CM rH T 1 <M 04 OI 1 1 rH 1—1 CM rH 1 1
e 3 X
3 O <u
Z X H
CU
5-i 3
3 OX 5-i CM ai CM CTv O 04 (M CM X CO CO X
CJ rH rH 1 1 rH CO i—1 rH rH <r CTv
» 3
•H
X3
3
3 X
•H 3
3 X 3
3 E •H
05 •H 3 o -3 X
3 3 o 3 cj E 3
0) •H 3 3 -3 •H o 3
u O a •H 3 CJ o 3 CJ •H
(X •H <15 -3 •H o 3 -3 rH 3 X
3 o O CJ O X •H 3 CJ 3 •H 3 E
o -3 •H -3 O o 3 4-1 o 3 o
5-i CJ o 3 CJ rH x !-i o o 31 •rH CJ
CJ x 05 3 3 cj rH PH IS H CJ o
0) a rH S-i o 4J 3 3 x cu
0) 3 pH z o 5-i O +J * 3 CJ 3
5-i o U H P-t z O • • • 3 O
PH o n * H 5-1 5-i S-i 5-i o 5-iH 05 05 05 * -CU P-c X pH z CJ
•> 05 05 05 i-‘ U 4->
> > > 3 3 3 X X X • • • rH rH rH
1 1 1 r—1 rH 1 1 3 3 0) 5-i U 5-c rH '—
1
rH
c < < cj cj cj H H H Z Z IS < < <
242
0=Much
too
Easy
l=Moderately
Easy
2=Realistic 3=Moderately
Difficult
4=Much
too
Difficult
Perhaps the most general grouping, that of the entire group of
ninety-six students in the study, provides the most useful and trust-
worthy data. That groups mean for time in the Text Mode was just
under two hours and its mean for time spent in the appropriate instruc-
tional alternative was just under one and one half hours which, when
combined, give an average per-student total time committed to the
module, excluding the two forty-minute tests, of slightly less than
three and one-half hours. Thus, the group as a whole judged the mod-
ule to be midway between moderately easy and realistic for the content
considered in the study.
Prior to the feasibility study, a test-retest reliability co-
efficient was established for both the content pre-test and the
content post-test using data obtained for that purpose by the admin-
istration of the tests to a group of twenty-five graduate students
at the School of Education. The reliability coefficient for the
pre-test was .95 while that for the post-test was .94.
Table 22 lists the percentage of correct responses to total
responses for each item on the content pre-test and post-test for each
of the treatment levels for all of the groups combined.
Recommendations . On the basis of the myriad of analyses just repor-
ted, unobtrusive measures observed, and general inner feelings of
the writer, what really can be said about the main concern of the
study? That is, can students learn to achieve the selected criteria
by each of the instructional alternatives developed for the study?
The performance criteria module contained a total of fifteen
performance criteria. The ninety-six students in the study had a
mean pre-test score of 2.4 and a mean post-test score of 11.1 out
of the possible total of 15 for each test. As indicated earlier,
no significant differences were found between levels of selection
or among levels of treatment with regard to adjusted content post-
test scores. While a mean score of 11.1 does not indicate complete
mastery of the content, it does indicate achievement at a sufficient
level (a mean of 74% correct), to answer the above question in the
affirmative. For mathematics content, then, if one accepts the pre-
mise that the content module considered is typical 3f the others in
the mathematics component, and it was selected for the study to great
extent because of that premise, it does indeed seem feasible that
students can learn the required mathematics content via any of the
instructional alternatives indicated in the study.
The study, however, raised more questions than it answered. While
no statistically defensible statement can be made with regard to re-
commending one mode of instruction over the others, or with regard to
guiding students into any given mode on the basis of aptitude, some
interesting observations can be made.
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For example, although no statistical significance was established,
the students in the A-V Mode and in the Class Mode did have higher
adjusted mean scores on the content post-test than did students in
the other two groups. Also the A-V Mode and the Class Mode were
each rated higher on the attitude measurements by the total group
of ninety-six students in the study than were the other two modes.
In addition, for each of the six categories of aptitude considered in
the study, the students of lower aptitude in the A-V Mode scored
higher on the content post-test than did the students of similar
aptitude in each of the other three modes, and, in the aptitude of
abstract thinking, the students in the A-V Mode scored higher at
every level of aptitude than did the students in each of the other
three groups. In each of the categories of aptitude, except abstract
thinking, the students with higher levels of aptitude in the Class
Mode scored higher on the content post-test than students of similar
aptitude in eateh of the other three modes.
Is it chance alone which accounted for the consistently higher
performance by the students in the A-V and Class Modes? On the basis
of the analyses in the present study, the response to this question
would have to be yes, but the writer suspects otherwise. In the
light of reasonable consistency in results, observably high sampling
errors, and the presence of small sample sizes in a few of the groups
there exists a strong feeling that significance of results could be
obtained in a more precisely controlled experiment with larger sample
sizes
.
A major recommendation then is that this feasibility study be
considered as a pilot study for a much larger and longer one to
seek stronger statements concerning the questions raised.
Secondly, regardless of the implications suggested above, the
study did demonstrate that the basic notion of designing a curriculum
for pre-service teachers on the basis of explicitly stated performance
criteria and well defined instructional alternatives is feasible, and
it is strongly recommended that efforts to develop such a curriculum
be continued.
As originally developed, the performance criteria modules for
the content section of the mathematics component were developed for
two levels, generalist and specialist. A student seeking competence
At the generalist level would have been required to successfully
complete the performance criteria modules developed for the generalist.
"Success" was to be measured by an arbitrarily set score (perhaps of
70% or more correct) on the post-test for each module.
The specialist would have been required to successfully complete
the same performance criteria modules as the generalist but with a
higher percentage of items correct. In addition, the person seeking a
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rating of specialist would have had to successfully complete a more
in depth supplement to each of the modules for the generalist.
As a result of the feasibility study, and its findings with
regard to estimates of work load and time spent by each group in
the different instructional alternatives, as well as by the recognized
complexities of the original plan with unwieldy numbers of content
modules and tests to develop and administer, it is recommended that
the performance criteria for both the generalist and the specialist
be combined for each topic into a single module with one pre-test and
post-test given to all students. This modification would in effect
make each of the newly conceived performance criteria modules half-
again-as-large as the one considered in this feasibility study.
This arrangement has several other advantages over the origin-
ally conceived plan. It provides greater exposure of mathematics
content to more students. It fosters greater interaction between
students who have a deeper interest in mathematics and those who
"just" need to meet the generalist requirements. It minimizes
scheduling difficulties of the modular offerings and eliminates the
need for twice the number of tests.
Under the modified plan, the generalist would be required to
successfully complete at least 60% of the performance criteria in
each module while the specialist would have to complete at least
90% of the performance criteria. On this basis each performance
criteria module would be worth one modular credit to the generalist
and one and one-half modular credits to the specialist. A minimum
of twenty modular credits or the equivalent of four semester hours
of credit would thus be earned by the generalist and thirty modular
credits or the equivalent of six semester hours of credit by the
specialist for the entire twenty-modules content section. Students
completing the above sequence would have essentially fulfilled the
"A" recommendation of the Committee on the Undergraduate Program in
Mathematics (CUPM) for the training of teachers of elementary school
mathematics. Students wishing to specialize in teaching elementary
school mathematics would also be expected to fulfill the "B" and "C"
recommendations of CUPM, that of a three-semester-hour course devoted
to the basic concepts of algebra and a similar course in informal
geometry, both to be offered by the Mathematics Department.
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Facilities, Equipment and Materials
In order to implement a pre-service program geared to actively
involving students in the exploration of mathematical concepts
utilizing various multi-media approaches, and in the actual teaching
of elementary students, special facilities and equipment are, of
course, needed.
As part of the feasibility study, a mathematics learning center
was conceived and initially equipped, at least on paper, which would
facilitate the implementation of the recommended program for the
mathematics component. In order to stay within the physical
limitations of most existing buildings, including the School of
Education at the University of Massachusetts, the Mathematics
Learning Center was planned around the utilization of two side-by-
side standard classrooms each with dimensions of twenty-four by
thirty-two feet giving a total of forty-eight by thirty-two feet.
One section of this area would be fully equipped to facilitate groups
of up to thirty students for both class sessions and expressive ex-
periences. The rest of the area would be partitioned to provide
space for independent-study carrels, small group meeting areas,
equipment and material checkout center, reference shelves, micro-
teaching station, and duplicating and model building areas. It is
expected that such a facility would be able to handle a maximum of
sixty students at any one time including thirty in a large group
session and thirty using the other facilities available. Appendix F
lists the budget for the initial purchase of equipment and supplies
to make the Mathematics Learning Center operational. Additional
equipment and supplies would be purchased as necessary to keep the
laboratory completely up-to-date with the needs of elementary
mathematics teachers.
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Appendix A
SEMANTIC-DIFFERENTIAL-ATTITUDE MEASURE
(PRE-TEST AND POST-TEST)
Instructions . The purpose of this study is to measure the meaning
of certain concepts by use of a series of descriptive scales. You
will be asked to react to four concepts. Below each concept is a
list of adjective pairs separated by five spaces. For each adjective
pair you are to indicate your response in the appropriate correspond-
ing space on the standard answer sheet provided.
If you feel that the concept you are rating is very closely related
to one end of the adjective scale, darken the appropriate correspond-
ing space on the answer sheet as follows:
IQDOD savory
OR
bland QOQOr
If you feel that the concept you are rating is slightly related to
one end of the adjective scale, darken the appropriate corresponding
space on the answer sheet as follows:
bland
0 1 DO
’
OR
bland QOOIO-
If you feel that the concept you are rating is equally associated with
both sides of the adjective scale, is completely unrelated to either
side, or is neutral to both sides, darken the middle space on the
answer sheet as follows:
bland
Q 0 IDD
savory
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Completely fill in the appropriate corresponding space on your answer
sheet for each adjective pair. Never darken more than one space for
each scale.
Respond to every adjective pair. Do not omit any. Make your re-
sponses on the basis of what the concept means to you .
Mark each item as an independent judgement. It is usually better if
you work quickly through all of the scales. Remember that it is
your first impression or "feeling" about the concept and adjective
pair that is most important. On the other hand, try not to be care-
less in responding to the items.
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Class—Participation Mode of Instruction
This mode of instruction consists of class interaction with con-
tent as presented by an instructor. All of the content for which each
student is responsible to learn is considered in detail with appropri-
ate explorations, visual and/or oral illustrations, and examples for
the students to work on in class. Active class participation is en-
couraged and there is ample opportunity for student questions and stu-
dent initiated discussions. Each student is also given a standard
textbook which covers the same content considered in this mode of
instruction.
1 . good bad
2. impotent potent
3. complete incomplete
4. untimely timely
5. successful unsuccessful
6 . meaningful meaningless
7. passive active
8. useless useful
9. true false
10. negative positive
11. bland savory
12. valuable worthless
13. thoughtless thoughtful
14. interesting uninteresting
15. convenient inconvenient
16. ugly beautiful
17. bitter sweet
18. fair unfair
19. pleasant unpleasant
20. harmful helpful
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Semi-Automatic Audio—Visual JMode of Instruction
This mode of instruction consists of indiyidual interaction with con-
tent as presented in an independent-study carrel equipped with a semi-
automatic audio—visual instruction system. All of the content for
which each student is responsible to learn is considered in detail
with appropriate
examples for the
Each student is
tent considered
explorations, visual and/or oral illustrations, and
student to work on during contact with the system,
also given a standard textbook covering the same con
in this mode of instruction.
41. good bad
42. impotent potent
43. complete incomplete
44. untimely timely
45. successful unsuccessful
46. meaningful meaningless
47. passive active
48. useless useful
49. true false
50. negative positive
51. bland savory
52. valuable worthless
53. thoughtless thoughtful
54. interesting uninteresting
55. convenient inconvenient
56. ugly beautiful
57. bitter sweet
58. fair unfair
59. pleasant unpleasant
60. harmful helpful
259
Written-Prograramed-Instruction Hode of Instruction
This mode of instruction consists of individual interaction with
content as presented in a writ ten-programmed--instruction format. All
of the content for which each student is responsible to learn is con-
sidered in detail with appropriate explorations, visual illustrations,
and examples for the student to work on during contact, with the mater-
ial. Each student is also given a standard textbook covering the
same content considered in this mode of instruction.
81. good bad
82. impotent potent
83. complete incomplete
84. untimely timely
85. successful unsuccessful
86. meaningful meaningless
87. passive active
88. useless useful
39. true false
90. negative positive
91. bland savory
92. valuable worthless
93. thoughtless thoughtful
94. interesting uninteresting
95. convenient inconvenient
96. ugly beautiful
97. bitter sweet
98. fair unfair
99. pleasant unpleasant
100. harmful helpful
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Standard-Textbook Mode of Instruction
This mode of instruction consists of individual interaction with
content as presented in a standard-textbook format. All of the con-
tent for which the student is responsible to learn is considered in
detail with appropriate explorations, visual illustrations, and ex-
amples for the student to work on during contact with the material.
No other mode of instruction is available to the student.
121. good bad
122. impotent potent
123. complete incomplete
124. untimely timely
125. successful unsuccessful
126. meaningful meaningless
127. passive active
128. useless useful
129. true false
130. negative positive
131. bland savory
132. valuable worthless
133. thoughtless thoughtful
134. interesting uninteresting
135. convenient inconvenient
136. ugly beautiful
137. bitter sweet
138. fair unfair
139. pleasant unpleasant
140. harmful helpful
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PRE-TEST
Last Name First Name1.
In a concise statement define the concept of a numeration system.
2.
In a concise statement indicate the relationship of the number of
standard symbols utilized in any place-value system of numeration
to the number used as a base for grouping in that same place-value
system.
3.
In a concise statement indicate the place-value principle for
place-value systems of numeration.
4.
In a concise statement indicate the additive principle for place-
value systems on numeration.
5.
Indicate the set of standard symbols utilized in the decimal
place-value system of numeration.
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6 . Indicate the place value of each position and the total value of
each digit in the following decimal numeral: 6284
position 3
position 2
position 1
position 0
digit 6
digit 2
digit 8
digit 4
7. Indicate in a non-expontential form of decimal notation the value
of the following decimal numeral:
3
4
8. Indicate the expanded notational form utilizing exponents of the
following decimal numeral:
7534
9. Indicate the set of standard symbols utilized in the base six
place-value system of numeration.
10. Indicate (in decimal notation) the place-value of each position
and the total value of each digit in the following base four
numeral: 2103,-four
position 3
position 2
position 1
position 0
digit 2
digit 1
digit 0
digit 3
11. Indicate (in decimal notation) the expanded notational form
utilizing exponents of the following numeral:
4536
seven
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12 Complete the corresponding base three numeral' for each of the
first twenty counting numbers as indicated below in decimal
notation
:
1
ten
=
three
2
ten
=
three
3
ten
=
three
^ten
=
three
5
ten
=
three
6
ten
=
three
^ ten
=
three
8
ten
=
three
9
ten
=
three
10 _
threeten
11,ten
=
three
12
ten
=
three
13,ten
=
three
14,ten
=
three
15,ten
=
three
16
ten
=
three
17,ten
=
three
18,ten
=
three
19,ten
=
three
20 =
threeten
13. 2015
.
=
six ten
lMUl
14. 79
ten •three
15. 1304
five four
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APPENDIX C
List of General Objectives and Student Performance
Criteria for METEP Module # 02030132
Numeration Systems for the System of Whole Numbers
1. General Objective: Understanding of the concept of a numeration
system.
Performance Criterion: The student will in a concise statement
define the concept of a numeration system.
2. General Objective: Understanding of the relationship of the num-
ber of standard symbols or digits utilized in any place-value sys-
tem of numeration to the number used as a basis for grouping in
that same place-value system.
Performance Criterion: The student will in a concise statement
indicate the relationship of the number of standard symbols uti-
lized in any place-value system of numeration to the number used
as a basis for grouping in that same place-value system.
3. General Objective: Understanding of the place-value principle
for place-value systems of numeration.
Performance Criterion: The student will in a concise statement
indicate the place-value principle for place-value systems of
numeration.
4. General Objective: Understanding of the additive principle for
place-value systems of numeration.
Performance Criterion: The student will in a concise statement
indicate the additive principle of place-value systems of numer-
ation.
5. General Objective: Understanding of the decimal place-value sys-
tem of numeration for the system of whole numbers.
Performance Criterion: The student will indicate in writing the
set of standard symbols utilized in the decimal place-value sys-
tem of numeration for the system of whole numbers.
6. General Objective: Understanding of the decimal-place value sys-
tem of numeration for the system of whole numbers.
Performance Criterion: Given a decimal numeral of four or less
digits for a whole number, the student will indicate in writing
the place value of each position and the total value of each digit
in that numeral.
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7. General Objective: Understanding of the concept of exponents as it
relates to the reading and writing of decimal numerals for whole
numbers
.
Performance Criterion: Given a decimal numeral in exponential form
for a whole number, the student will indicate the value of that
numeral with a decimal numeral in a non-exponential form.
8. General Objective: Understanding of the concept of expanded nota-
tion for decimal numerals for whole numbers.
Performance Criterion: Given a decimal numeral of four or less
digits for a whole number, the student will indicate in writing
the expanded notational form of the numeral utilizing exponents.
9. General Objective: Understanding of place-value systems of num-
eration for the system of whole numbers which have bases less than
ten.
Performance Criterion: For any given place-value system of num-
eration for the system of whole numbers having a base less than
ten, the student will indicate in writing the set of standard sym-
bols utilized in that system of numeration.
10. General Objective: Understanding of place-value systems of num-
eration for the system of whole numbers which have bases less than
ten
.
Performance Criterion: Given a numeral of four or less digits for
a whole number written in a place-value system of numeration having
a base less than ten, the student will indicate in writing (in dec-
imal notation) the place value of each position and the total value
of each digit in that numeral.
11. General Objective: Understanding of the concept of expanded nota-
tion for numerals for whole numbers written in a place-value sys-
tem of numeration having a base less than ten.
Performance Criterion: Given a numeral of four or less digits for
a whole number written in a place-value system of numeration having
a base less than ten, the student will indicate in writing (in dec-
imal notation) the expanded notational form of the numeral utiliz-
ing exponents
.
12. General Objective: Understanding of the process of counting uti-
lizing numerals of place-value systems of numeration which have
bases less than ten.
Performance Criterion: The student will indicate in writing in
ascending order, the numerals of any given place-value system of
numeration having a base less than ten for the first twenty count-
ing numbers
.
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13. General Objective: Ability to rename in the decimal place-value
system of numeration a whole number named by a numeral in any
given place-value system of numeration having a base less than
ten.
Performance Criterion: Given a numeral of four or less digits
for a whole number written in any given place-value system of
numeration having a base less than ten, the student will indicate
in writing its corresponding decimal numeral.
14. General Objective: Ability to rename in any given place-value
system of numeration having a base less than ten, a whole number
named by a decimal numeral.
Perfotmance Criterion: Given a numeral of four or less digits
for a whole number written as a decimal numeral, the student will
indicate in writing its corresponding numeral in any given place-
value system of numeration having a base less than ten.
15. General Objective: Ability to rename in any given place-value
system of numeration having a base less than ten, a whole num-
ber named by a numeral in any other given place-value system of
numeration having a base less than ten.
Performance Criterion: Given a numeral of four or less digits
for a whole number written in any given place-value system of
numeration having a base less than ten, the student will indicate
in writing its corresponding numeral in any other given place-
value system of numeration having a base less than ten.
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appendix d
POST-TEST
Last Name First Name1.
In a concise statement define the concept of a numeration system.
2.
In a concise statement indicate the relationship of the number of
standard symbols utilized in any place-value system of numeration
to the number used as a base for grouping in that same place-
value system.
3.
In a concise statement indicate the place value principle for place-
value systems of numeration.
4.
In a concise statement indicate the additiye principle for place-
value systems of numeration.
5.
Indicate the set of standard symbols utilized in the decimal place-
value system of numeration.
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6
.
Indicate the place value of each position and the total value of
each digit in the following decimal numeral: 9735
position 3
position 2
position 1
position 0
digit 9
digit 7
digit 3
digit 5
7. Indicate in a non-expontential form of decimal notation the
value of the following decimal numeral:
5
6
8. Indicate the expanded notational form utilizing exponents of the
following decimal numeral:
4907
9. Indicate the set of standard symbols utilized in the base eight
place-vali4£ system of numeration.
10. Indicate (in decimal notation) the place value of each position
and the total value of each digit in the following base six
numeral: 5312
.
six
position 3
position 2
position 1
position 0
digit 5
digit 3
digit 1
digit 2
11. Indicate (in decimal notation) the expanded notational form
utilizing exponents of the following numeral:
8753 .
nine
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12.
Complete the corresponding base four numeral for each of the first
twenty counting numbers as indicated below in decimal notation:
1
ten
=
four 11.ten
2
ten
=
four *12.ten
3
ten
=
four 13.ten
4
ten
=
four 14.ten
^ten
=
four 15 ten
^ten
=
four 16 .ten
7
ten
=
four 17 ten
8
ten
=
four 18ten
9
ten
=
four 19.ten
10
ten
=
four 2°ten
13. 6307
. ,eight ten
-four
-four
-four
-four
-four
-four
-four
-four
-four
-four
14. 13
ten
-two
15. 3021
four five
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QUESTIONNAIRE
1. How many years of college preparatory mathematics (beginning with
elementary algebra or its equivalent) did you receive credit for
during high school?
0 . none
1. one year
2 . two years
3. three years
4. four years
3. five years
6. six years
2. How many three-semester-hour courses in mathematics did you
receive credit for during college? (If you received credit in
other than three -semester-hour units, indicate the total semester
hours taken divided by three and, if necessary, rounded off to
the next whole number.)
0 . none
1. one course (three semester hours)
2. two courses (six semester hours)
3. three courses (nine semester hours)
4. four courses (twelve semester hours)
5. five courses (fifteen semester hours)
6. six courses (eighteen semester hours)
7. seven courses (twenty-one semester hours)
8. eight courses (twenty-four semester hours)
9. nine or more courses (twenty-seven or more semester hours)
3. Was one of the above courses Math 111, Introductory Mathematics,
or its equivalent taken at another university?
0 . no
1
.
yes
4. Which of the following responses most clearly represents the total
time you spent studying, alone and/or with others of your group,
using the commercially prepared text-booklet as your primary focus?
0. less than one-half hour
1. one-half hour to one and one-half hours
2. one and one-half hours to two and one-half hours
3. two and one-half hours to three and one-half hours
4. three and one-half hours to four and one-half hours
5. four and one-half hours to five and 'one-half hours
6. five and one-half hours to six and one-half hours
7. six and one-half hours to seven and one-half hours
8. seven and one-half hours to eight and one-half hours
9 . more than eight and one-half hours
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5. Which of the following responses most clearly represents the
total time you spent studying, alone and/or with others of your
group, using the instructional alternative available to your
group? (Since Group B had only the commerically prepared text-
booklet as an instructional mode, members of Group B should not
respond to this question.)
0. less than one-half hour
1. one-half hour to one and one-half hours
2 . one and one-half hours to two and one-half hours
3. two and one-half hours to three and one-half hours
4. three and one-half hours to four and one-half hours
5. four and one-half hours to five and one-half hours
6. five and one-half hours to six and one-half hours
7. six and one-half hours to seven and one-half hours
8. seven and one-half hours to eight and one-half hours
9. more than eight and one-half hours
6. Using the "yardstick" of the content of this module being
designed for a typical week of work in a three -semester-hour
course for non-mathematics majors or minors, what is your selec-
tion as the most appropriate response to this item?
0. much too easy for one week of work
1. moderately easy for one week of work
2. realistic for one week of work
3. moderately difficult for one week of work
4. much too difficult for one week of work
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i
The Human Relations Performance Curriculum:
A Commitment to Intentionality
Can a behavioral objectives curriculum in human relations permit
and encourage an individual to engage in free choice? The behavioral
posture is generally associated with prediction and control of behavior
Relatively little consideration has been given to the direction of the
powerful techniques of behavioral control. This paper describes a
curriculum in human relations, written from a behavioral frame of ref-
erence, whose primary objective is the development of teachers who can
act freely and spontaneously - with intentionality .
The teacher who acts with intentionality has the tools to generate
alternate world views, to "come at" a problem from different vantage
points or theoretical views. He readily grasps and considers alternate
views of himself and others. In the process of interacting with his
environment or with others, the teacher constantly acts . . . and this
action may be manifested by passive involvement, with mutuality, or by
direct action. The intentional teacher is not bound to one course of
action, but can move "in the moment" to respond and act.
Intentionality is best described behaviorally through the passive
or active behavior of teachers. The following example illustrates
what happens when a teacher acts with intentionality:
Susie had a beautiful lesson in human rela-
tions. She wanted to share with her fifth grade
students some of her ideas about listening to
others. She sat on the floor and asked the children
to play gossip... to pass a message around the
circle by whispering.
After the circle had gone around a few times,
Susie asked the children to discuss what had
happened. The children engaged in an excellent
discussion of how one learns from listening to
others. The children continued the discussion
on their own and Susie became a participant with
them as they explored the topic. As the chil-
dren became more involved, Susie dropped out of
the discussion and became an interested listener.
She was particularly pleased when Craig, usually
a negative discipline problem, pointed out that
"listening is not necessarily hearing."
Susie, in this brief example, illustrates several alternative behaviors
with these children. She did not hesitate to decide what she wanted
the students to learn in general and provided a framework for this
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learning process. She, however, immediately moved from teacher to co-
participant in the game and discussion. As the children increasingly
showed growth, she moved back allowing them to carry the discussion.
After this topic was completed, she was prepared to offer the students
another suggestion for learning, rf another suggestion seemed appro-
priate at the moment. Important in this discussion is that Susie
planned only some of her specific behaviors; she did what "felt right"
to her at the moment and that included some planning ahead as well as
some spontaneous activity. Not only did she affect children, but
they affected her. Susie's experience from this lesson was one of
accomplishment
.
Jane, on the other hand, illustrates what happens when a teacher
fails to act with intentionality
:
Jane, too, had a good lesson plan in which she
hoped to teach her sixth graders decision making
skills. She presented the children with a situa-
tion in which they were to imagine that someone
bigger than they wanted to take their bike away
from them. She wanted her students to generate
as many alternative courses of action as possible
in a brainstorming session.
Bill came out with a statement stealing
Jane's thunder by listing six alternatives in his
first statement. Jane grimaced as Bill had a way
of answering questions so completely that he
tended to shut others out. The other children
sat during the brief hiatus. Jane said, somewhat
weakly, "That's fine, now what other ideas can you
think of." No one else thought of any other ideas.
Jane started talking and showing the children some
other alternatives ... they weren't listening. The
lesson ended when Jane had to reprimand Tom for
hitting Bill.
Talking with Jane afterwards revealed thap she had felt beaten, almost
depressed, when Bill answered her question so completely. Her atten-
tion left the children and she had thought about what could she do
next. She recalled talking and giving some additional suggestions to
the children as to alternatives, but she said inside she was bored
with what she was saying and angry at Bill for causing her to lose
control of the class. In this situation Jane acted with intentionality
when she thought of a good lesson plan. However, when it did not go as
she anticipated, she lost intentionality and became encumbered by the
situation. In this setting she neither affected nor was affected by
her students. One possible example of intentional teaching would have
been for Jane to shift her entire lesson to a new framework. She
could have had the children role play the various approaches suggested
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by Bill and have the children evaluate the alternatives. In all likli-
hood, the children would start generating additional alternatives. With
this approach, the teacher would maintain her sense of intentionality
and Bill and his classmates would have their own opportunity to exper-
ience intentionality. It should be mentioned, however, that when Jane
saw her lesson wasn't going well, she forced herself out of her bad
feelings toward herself and acted by having the students move to a new
area of exploration which went wel] . In moving out successfully from
a difficult situation, Jane exhibited one of the highest forms of
intentionality.
We do not believe that intentional teaching can really be defined,
except possibly after the fact. The effective teacher who acts with
intentionality is constantly mixing thinking and feeling approaches
with children in new and unusual Ways to maintain her and the children's
interest and involvement.
If such teaching can be defined only after the fact, what relevance
does teacher training, and especially a behavioral objectives ap-
proach, have to the development of the intentional teacher? We be-
lieve that one must turn to an examination of two seemingly contradic-
tory approaches to a world view of man for one avenue -*- to teach inten-
tionality... Zen and behaviorism.
Zen, Behaviorism, and Intentionality . Aldous Huxley (1966) has examined
the comparative philosophies of East and West.
. . . .whereas Western philosophy tends to be concerned
with the manipulation of abstract symbols for the
benefit of the speculative and moralizing intellect,
Oriental philosophy is almost always essentially
operational. "Perform such and such psychophysical
operations," the exponents of this philosophy say,
"and you will probably find yourself in a state of
mind which, like all those who have achieved it in
the past, you will regard as self-evidently and
supremely valuable." ...In this philosophy it is
the experiential element that is important. Its
speculative super-structure is a thing of words,
and words, though useful and necessary should
never be taken too seriously. (p. 49-50)
It seems important to stress at this time that the performance
curriculum and philosophic view presented here is only one
avenue toward helping teachers and students grow. It is an
avenue and a commitment in which we deeply believe. But at
the same time, we also believe there are many other alterna-
tive routes by which the intentional human being may evolve.
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Huxley suggests that we have done a good job of educating the verbal
and intellective senses in roan, but have neglected the "non-verbal
humanities." He considers the possibility of educating students to use
their imagination through fantasy training, to learn how to enjoy the
sky or a green blade of grass, to control pain, to develop the "art of
watching and receiving." He suggests that "systematic training of
perception should be an essential element in all education." The
philosophy of Zen and the methods of Huxley are closely in agreement
with those of the concept of intentionality presented earlier.
An opposite view is presented by Skinner (1953) who believes that
behavior is a dependent variable. According to Skinner we behave in
response to our environment, our past conditioning... or in more dif-
ferent terms we respond and act according to our past experience.
If we are to use the methods of science in the field
of human affairs, we must assume that behavior is law-
ful and determined. We must expect to discover what
a man does is the result of specifiable conditions and
that once these conditions have been discovered, we can
anticipate and to some extent determine his actions.
(p. 6)
It may be observed that Skinner assumes rather than states that be-
havior is lawful and determined.
Skinner (1968) has also spoken to the educational community. He
too believes that instructional techniques have not been used effective-
ly for human growth . Where Huxley speaks of the use of systematic
methods to teach self-control, Skinner tends to speak of using operant
methods to control individuals’ behavior for their own and others’
benefit. To most, the Skinnerian view of man is not a comfortable
one. The jargon of operant psychology (condition, reinforce, manipu-
late, control) is not compatible with the world views of many educators.
May (1969), one of the leading existential psychologists, however,*
has pointed out that for an individual to act with intentionality, he
must assume the behaviorist posture. "That one is free to act when he
is allied to a determinism is one of the paradoxies of our problem."
The concept of intentionality as developed by May would seem to imply
that to achieve enlightment or self-control requires a disciplined
commitment to action. Both Zen and behavioral positions demand that
one act. It is not possible to resolve the question as to whether or
aot man is free in this paper; however, both the humanist and behavior-
ist agree that the illusion that man is free and can act is an import-
ant dimension of joyful living. They would tend to disagree, however,
an whether freedom is an illusion or a fact. Regardless, the actions of
:he humanist or behaviorist will appear much the same.
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There are some important points of contact between Zen and be-
havioral approaches: 1) Both operate in a probabilistic fashion.
Well defined and rigorous procedures are used to produce behavior
changes in the other by the master or by the programmer. 2) May and
the existentialists point out clearly that the seemingly antithetical
positions of Zen and behaviorism result in the same type of action. The
"enlightened" behaviorist seeking to train and condition his subject in
self-control procedures behaves in much the same way as the Zen master.
3) Both Zen and behaviorism have adherents who are capable of using
their techniques to produce mindless followers rather than independent
self-directed individuals.
It is now possible to define more precisely the concepts which
establish the relationahip between Zen thought and behaviorism. Both
clearly proceed from specific and differing world views and differ most
profoundly on the issue of man's spirituality. However, both argue that
man's place on earth is purposeful, finite, and predictable. In the
Koan, the Zen master manipulates his pupil with the purpose in mind of
having his pupil establish complete and utter control over his own phys-
ical and thought processes so that in fact the student develops a sys-
tem of self-manipulation. In operant approaches, the programmer or
teacher is also interested in establishing a behavioral repertoire that
is first learned, and then controlled by the trainee at his own dis-
cretion. Clearly, Zen doctrine or behaviorist dogma can be perverted
into behavioral control of others. It is at the juncture of choice as
to direction of behavior change that the existential concept of inten-
tionality comes forth to provide guidelines within which to move.
Change only stems from commitment to change, either passive or active,
by that individual, be he either the Zen student or the behaviorist '
s
trainee
.
A Commitment to Action . Giving our philosophical position and our com-
mitment to the development of the intentional teacher, it appeared nec-
essary to establish a program which would provide an opportunity for
personal growth in human relations. This program must be structured in
its early stages so that the individual has something against which he
can interact. In its later stages, the program must be organized so
that students can utilize constructs in their own unique fashion and
eventually develop their unique own world view and own teaching style.
The basic model adapted for the performance curriculum was an
"each one, teach one" approach in which a relatively specific area of
human relations behavior is identified (e.g. relaxation, attending be-
havior, non-verbal communication). The teacher trainees then are in-
formed that they will follow three basic steps: 1) they will learn the
skills in the specific area; 2) they will teach or share the skills
with one other individual; 3) they will share the skills they have
learned with actual students (in the case of our recently completed
pilot project, elementary school students). It may be observed that the
skills are organized in a hierarchical fashion and that the student
teacher does not proceed to the next higher level in the hierarchy until
he has demonstrated his ability to perform at the present level.
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Now, this model appears such that it would b.e anticipated that stu-
dent teachers would he merely "aping" their facilitators and simply be
using exactly the same technique and methods they were "taught". This
was neither the intent nor the actuality of the performance curriculum.
At first level, the teacher trainee was exposed to several alternative
views of, for example, relaxation training and its possible relevance
to classroom learning. The students were encouraged to discover the
method or methods they liked best and to try these same methods at stage
two of the curriculum. When they reported Back on how successful they
had been in teaching relaxation to someone else, the facilitators re-
warded most highly those efforts of the trainee which were unique and
those which most clearly "belonged" to the trainee rather than those
which came from the facilitators. In preparing relaxation lessons to
teach to elementary students in a microteaching situation, we encouraged
teacher trainees to develop their own approach in teaching these skills
to children.
The success of this individual approach was manifested clearly
during the first week when no two teacher trainees used the same ap-
proach in teaching their microteaching sessions. ^ The sessions ranged
from adaptations of the facilitator’s method to completely unique meth-
ods such as group fantasy, children’s games requiring relaxation for
success, to breathing exercises of the teacher trainees’ own design.
Particularly fascinating was the confidence of the trainees before
their first session. A secretary who had seen many student teachers
about to teach their first lesson (and who did not know the nature of
the skill being taught) commented, "I have never seen microteaching
students so relaxed."
As the program continued the trainees increasingly realized that
their own ideas and methods were the most important and moved more to-
ward developing their own approaches to the teaching process.
^
It should be observed that microteaching followed the usual procedures
of Allen (1967) as it was first outlined to the teacher trainees.
However, each trainee was encouraged to use the microteaching hour
in his or her own style. Some trainees used the typical teach-feed-
back-reteach model, but increasingly they developed their own models
for microteaching and feedback. Some went so far as to ask students
for feedback and at the other extreme one student elected to elim-
inate television and simply taught the students a single concept
for one hour.
The teaching hierarchies have been so organized that the teacher
trainee once having completed the hierarchy is capable of leading
a new trainee through the hierarchy under supervision. Presently,
able students from the human relations program are recruited as
peer teachers for the program. In this type of program, the pro-
fessor becomes a facilitator and consultant to those actually run-
ning the program.
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The human relations hierarchies have been in addition to the
structural conception of "each one-teach one," developed so that
individual students can select alternate instructional routes to the
specified behavioral objective. In relaxation, for example, the
teacher trainees could join in a group relaxation session, an in-
dividual training unit, take an audiotape cassette containing a
recording series of relaxation exercises to their room, or simply
read materials on relaxation. When trainees felt they had accom-
plished the objectives at one stage of the hierarchy they would come
to their facilitator and demonstrate their ability to relax. As they
moved along the eight point hierarchy, each student had the oppor-
tunity to proceed at his own rate.
Eventually, the performance curriculum will be designed so that
the trainee with some skills will not have to go through the entire
curriculum, but start at his present ability to perform. If a stu-
dent can demonstrate all the skills of a hierarchy, he can move on
to other hierarchies or areas of training. This is a performance
curriculum and is not time-bound . Finally, each hierarchy has as its
final step the requirement that the student evaluate the hierarchy
just completed and suggest changes or modification.
In summary, it may be seen that the prime commitment to action
within the performance curriculum is a constant effort to permit and
encourage the teacher trainee to strike off in his own direction and
operate independently from the trainer. If the teacher is to act
with intentionality
,
this very movement must be spontaneous and
genuine. In effect, the trainee must produce his own "self-growth".
To promote self-growth and self-direction, the facilitator must
emulate the characteristics of intentionality himself. Examples of
non-facilitative work include such behaviors as telling the student
what to do in a microteaching session, indicating to a student that
there is one way Which is more right than others, and being so
"perfect" that the trainee cannot reach the facilitator at an emo-
tional or intellectual level. An example of positive facilitator
behavior would be a statement indicating that the student is free
to do whatever he wishes in a microteaching situation as long as he
somehow relates his action to the specific behavioral hierarchy in
question. The positive facilitator indicates several alternative
routes for sharing or teaching a behavioral skill to others, and
encourages and rewards suggestions of additional alternatives by the
trainee. An example of this occured constantly in all sessions
throughout the program and many of the trainee's suggestions regarding
the hierarchies were and are being incorporated into the hierarchy
design.
The effective facilitator operates spontaneously and of the mo-
ment. While he might have a general plan and an objective to accom-
plish, he is flexible and able to change his approach teaching his
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concepts as the needs of his students indicate. This modeling of in-
tentionality on the part of the facilitator may be one of the most
important aspects of the entire performance curriculum. The facili-
tator who only teaches will have difficulty in the performance cur-
riculum. An effective facilitator must also share with his students
in a mutual manner and be able to learn from them.^
Intentionality
,
then, is made manifest in all aspects of the
"each one-teach one" model. A facilitator commits himself to a
general course of action, but feels free to modify his behavior
spontaneously as new inputs arise from the environment. The student
trainees learn that they have power over their own experience with
the facilitator as they see themselves causing the facilitator to
modify his behavior.
The Performance Curriculum: A Structure for Intentionality . Skinner
(1968) has observed that "behavioral processes, such as learning,
discriminating, generalizing, and abstracting. .. are not singular
behavior, but changes in behavior." Skinner does not believe it
necessary to teach generalization for example, but it may suffice
simply to teach the behaviors which lead a person to make abstractions
or generalizations. The abstraction or generalization sought in the
performance curriculum is that of intentionality. The performance
curriculum with its emphasis on relatively specific behaviors consist
of many parts, but each part simply views man from a different per-
spective .
Thus hierarchies established in such seemingly diverse areas as
relaxation training and decision making, non-verbal and verbal com-
munication, and attending behavior all have a common objective. .. that
of providing the teacher trainee with a variety of behaviors or
actions which he can apply in his own unique fashion in his own
unique situation. "Each one-teach one" hierarchies have been develop-
ed in over 30 areas. They range from self-control to psysiological
response to listening skills and empathy to organizational change.
In each case the individual must find his own definition of the
behavior in question if he is to achieve the central objective of
intentionality inherent within the program.
Perhaps the best way to describe how the performance curriculum
works in actual operation is to outline in detail one of the hier-
archies and our personal experience as we shared our ideas with our
students and learned from them. Following is the complete text of
the performance hierarchy on attending behavior.
'Hjhile not stressed in this discussion, student teachers were
encouraged to teach their elementary students beginning concepts of
intentionality and self-direction. The successful lesson of Susie
illustrated earlier in this paper not only represented Susie but also
her students operating with intentionality.
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HIERARCHY III
Performance Criterion
(Attending Behavior)
Instructional Alternatives
1. The teacher trainee will
relax to the satisfaction
of the facilitator .
^
*Move on to next step.
2. The teacher trainee will
practice eye contact,
attentive posture and
verbal following with
fellow trainees and others.
Intermix non-attending and
attending behaviors and
record any differences in
communication. This will
be done to the satisfac-
tion of the facilitator.
*Proceed to next step.
3. The teacher trainee will
observe groups of children
for 5, 4, 3, 2, and 1 minutes
successively. Write a des-
cription of the children's
attending behavior to the
satisfaction of the facili-
tator .
*Move on to next step.
a. Use Davison's tapes to relax.
b. Use Gunther's system to relax.
a. The teacher trainee will
practice eye contact,
attentive posture and ver-
bal following in a micro-
counseling situation with
videotape feedback.
b. The teacher trainee will par-
ticipate in a group exploring
alternative behavior.
a. The teacher trainee will
view A1 Ivey's video tape
on Attending Behavior.
b. The teacher trainee will pre-
pare a checklist of the com-
ponents of attending behavior
as a group project.
-*It should be clear at this point that the criterion "to the
satisfaction of the facilitator" means that the student trainee should
define his own method and style of performance. However, this does
not mean abdication of responsibility on the part of the facilita-
tor. The facilitator looks to see whether or not the trainee can
develop his own methods of teaching the concept in question. He
examines teaching materials developed by the trainee and observes
the trainee teaching human relations sessions. The ultimate per-
formance criterion for a major hierarchy such as this is the num-
ber and quality of instructional alternatives the teacher can
generate himself to teach the concept in question.
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(HIERARCHY III, Continued)
Performance Criterion Instructional Alternatives
4.
The teacher trainee will es-
tablish a program for teach-
ing attending behavior to the
satisfaction of the facilita-
tor.
*Move on to next step.
5.
The teacher trainee will
teach one person attending
behavior to the satisfac-
tion of the facilitator.
*Move on to next step.
6
.
The teacher trainee will
teach in a micro-teaching
setting, some aspect of
attending behavior to the
satisfaction of the facili-
tator .
*Move on to next step.
7.
The teacher trainee will
form a group of fellow
trainees in which they will
discuss the issues that re-
late to attending behavior.
The trainee will also pro-
vide a critique of this in
writing with suggestions.
*Stop
.
a. The teacher trainee will
practice attending behavior
skills with the trainer.
b. The teacher trainee will pre-
pare a self-evaluation in re-
lation to his own attending
behavior skills. Use the
group's feedback as a cri-
teria for the evaluation.
a. The teacher trainee will de-
t
velop a scale for rating the
childSs attending behavior.
b. The teacher trainee will in
a group evaluate his teaching
approach
.
a. The teacher trainee will list
his own attending behavior
skills and evaluate them.
b. The teacher trainee will
evaluate the progress of each
trainee in acquiring attend-
ing behavior skills.
a. No instructional alternative
planned
.
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As a first stage in all performance hierarchies, the teacher
trainee was requested to "tune in to himself" via some form of re-
laxation exercise. A basic philosophy of the entire program was that
the teachers should not act until they are in touch with themselves
as persons. While we do not expect nor wish teachers to deliberately
relax physically in every situation, we are interested in giving the
teachers the ability to control their body and physiological responses
if they so wish. This is in the belief that a relaxed and natural
teacher is an important prerequisite to effective teaching and inter-
personal relations . The relaxation hierarchy has proven to be our
most popular series of exercises with our trainees.
Step two of the hierarchy requires a somewhat detailed explana-
tion. While most would agree that listening is an important skill
and we somehow know when someone is or is not listening to us, few
can identify the component parts of listening. Ivey, Normington,
Miller, Morrill, and Haase (1968) have explored the concept of
attending behavior
,
which, while not equivalent to the construct
listening, does contain specific elements of this broader concept.
Attending behavior is taught through a videotape feedback technique
termed micro-counseling—a method similar to microteaching except
that interpersonal interaction skills are stressed as compared to
teaching skills.
Attending behavior is defined as: (1) maintain eye contact with
the other person; (2) physical attiveness in terms of an attending,
yet relaxed posture and gestures; and (3) verbal attention in which
the individual simply attends to the other person's conversation and
does not introject any new information of his own, except his under-
standing of what the other has said. These specific behaviors can
be taught by a variety of instructional routes relatively quickly and
efficiently
.
Some might accept attending behavior as a definition of listen-
ing. We do not. We do not believe listening truly occurs unless the
person who is attending forgets his deliberate behavioral acts and at
some point finds himself attending naturally without being aware of
the behaviors he first engaged in artificially.
How does one forget deliberate behaviors and move from an attend-
er to a listener? The concept of tacit knowing is used by Polanyi
(1960) to summarize activities we engage in without thinking of de-
tails. When one swings a golf club well, sings a song beautifully or
dances a difficult ballet, there is tacit knowledge of what is done
in terms of all the specific details of behavior necessary to perform
those complex acts. However, if the golfer, singer or ballet dancer
thought in detail of all the actions or specific behaviors he has
engaged in, the quality of action would not be possible. Many spe-
cific and highly trained behaviors have been merged into one action.
Most would agree that the quality of the large action is greater than
the sum of its behavioral components . The individual has somehow
uniquely blended these parts into a new combination.
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Similarly, the attender who becomes a listener has blended the
components of attending behavior into something greater. Perhaps
this is best illustrated by a shy student whom we taught attending
who afterwards found that it was easier for him to talk to people
and that others somehow considered him a more interesting person.
He commented, "I begin attending artifically, but soon I get so
interested that I forget about what I'm doing and move into natural
participation .
"
This, then, is an essential method of the program in human re-
lations training. A target behavior is identified (and it may be as
broad as leadership or as specific as physical relaxation), the spe-
cific behavioral components of that target behavior are analyzed,
identified, and placed into a teaching hierarchy in the belief that
teaching specific behavioral skills can and will lead to human re-
lations behaviors equal to or beyond the original target behavior.
While the bulk of the training in attending behavior centered on
micro-counseling approaches, key to the success of this hierarchy was
a group session in which the facilitators presented a wide variety of
alternatives for viewing attending behavior. Memory games, noticing
one's environment, meditation, the relationship of details to large
gestalts are some examples of cognitive and experiential material
from this session. Emphasis was placed on the fact that there are a
wide variety of methods for teaching attending.
The success of the method was illustrated at step six of the
hierarchy. Susie's lesson described earlier was one of the trainee
sessions designed to teach attending behavior. One trainee used the
micro-counseling framework itself with the children, with surprising
success, another developed a game using art materials which required
the students to listen to one another before proceeding with their
picture, one turned off the lights and had the students tell Halloween
stories, and still another deliberately planned no specific lesson to
determine if she could respond at the moment... the session which
evoled consisted of her telling something about herself and having the
elementary students ask her questions for more elaboration. Then, in
turn, all the students had the opportunity to share something with the
group and then have questions asked of them. Some of the teacher
trainees had an excellent discussion of listening concepts with the
children, others preferred to operate purely at an experiential level
with no deliberate cognitive input.
As the students participated in the hierarchies, they increasingly
saw the relationship of each hierarchy to the other. For example,
Susie's game of gossip, while designed to teach attending behavior and
listening skills, could have been used to teach relaxation, decision
making, and even non-verbal skills. Susie could have asked the stu-
dents to make their muscles very tense and then start the gossip cir-
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cle. The group then could have explored the importance of relaxation
in relation to hearing what others have to say and perhaps even exten-
ded the concept to subject matter areas. Decision making could be
taught in this framework. For example, Susie could have asked them
to pass around a lengthy series of nonsense symbols, then some rela-
tively uninteresting facts from history, and then an interesting
"Peanuts" joke. The students could discuss distortions in the vari-
ous types of materials and how they must make decisions through their
listening as to how accurately they chose to pass information on to
each other. In each case, the underlying concepts of intentionality
could still be taught. In later sessions, if the students did not
seem to be responding to attending and listening constructs, Susie
has the ability to switch the lesson to another framework more suit-
able to the immediate needs and interests of the students ... if things
did not go well, she need not compromise h'erself, but can utilize
many frameworks to help the students grow.
Thus, while specific behaviors are taught within the performance
curriculum, the emphasis is always on the generation of new and alter-
native behaviors, situational in context and appropriate to the pre-
sent interaction. The behavioral approach has been used to provide
tools for the intentional teacher who is now free to act on his own
volition.
The Intentional Teacher . The intentional teacher is a person who can
understand himself and others in a multitude of contexts and situa-
tions. The performance curriculum in human relations simply provides
a set of experiences which broaden the behavioral options open to the
teacher.
A general performance criterion for the intentional teacher has
been defined
:
Upon successful completion of an individually
selected program of verbal and non-verbal
awareness training, the teacher trainee will be
more fully aware of the relationships of body
to mind, of himself to others, and of himself
to his environment. He will be able to integrate
activities to further these same processes into
the regular classroom and will also be able to
use these same activities to make himself a more
complete, comfortable, and productive person.
Human relations is usually thought of as behaviors in relation
to others. We have chosen, however, to include behaviors in relation
to self (relaxation, physical development, thinking, self-evaluation)
as within the realm of human relations activity. Unless one views him-
self positively and has some degree of self-confidence and understand
ing, there is little liklihood of intentionality.
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The fully functioning indiyidual must be able to understand and
work with others in a variety of social settings. He should be able
to function in two person relations, small groups, classrooms, and in
complex organizations. detailed performance curriculum to provide
teachers with experiences in these settings has Been developed.
While activities vary within each area of emphasis, a five step struc-
tural approach has been suggested for the four areas of human inter-
action :
Step .1: The teacher trainee demonstrates his ability to follow
directions of the other person in the dyad, the group,
his students in the classroom, or the organization.
Step 2: The teacher trainee demonstrates his ability to share
and express his ideas and feelings in each setting.
Step 3: The teacher trainee demonstrates his ability to work
with others on a mutual basis through solving a problem
together
.
Step 4: The teacher trainee will demonstrate his ability to
lead a dyadic interaction in one direction, a small
group to a decision, a classroom to solving a problem,
and also demonstrate his ability to institute organi-
zational change.
Step 5: The teacher trainee will demonstrate his ability to
follow directions, share his ideas and feelings, work
mutually, and take leadership interchangeab ly in the
four contexts
.
It may be observed that the five steps defined for interpersonal
functioning could be defined as a set of additional skills which should
be available to the intentional teacher. We believe the intentional
teacher is an individual who can be in tune with himself at a partic-
ular moment, listen carefully to a child, help a small group resolve
a problem, institute an organizational change, or, perhaps, even de-
cide not to act at all. All behavioral options ideally are open to
the intentional teacher. As this type of person does not exist in
the fullest dimension, the opportunity to fail and be truly human is
an important option available to the intentional teacher.
The intentional teacher, then, is an individual who can be in
contact with himself and others, can act at will and can allow him-
self to be acted upon... he has the freedom to fail... and to succeed.
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FEASIBILITY STUDY
Goals of the Performance Curriculum in Human Relations . ^ The inten-
tional teacher has been defined in our philosophical statement as the
central goal of the performance curriculum in human relations. The
general performance criterion for the intentional teacher was defined
as :
Upon successful completion of an individually
selected program of verbal and non-verbal aware-
ness training, the teacher trainee will be more
fully aware of the relationships of body to mind,
of himself to others, and of himself to his environ-
ment. He will be able to integrate activities to
project these same processes into the regular
classroom and will also be able to use these same
activities to make himself a more complete, com-
fortable, and productive person.
How does one test these ambitious goals? Can they be made opera-
tional? It would seem obvious that to test the objectives stated
above demands massive involvement and preparations. Also, only a
five week period was available to test a curriculum that potentially
could cover three semesters equivalent of undergraduate work. Clearly
compromises had to be made. The following limitations and parameters
were established for the preliminary feasibility testing of the per-
formance curriculum in human relations:
1. Only a small group of students would be trained. This group
would receive intensive training over a variety of instruc-
tional alternatives.
2. Only four areas (relaxation, non-verbal communication, attend
ing behavior, and decision process) would be taught. One
week was to be spent in each area. The original performance
curriculum (Ivey, 1968) has approximately 50 possible areas
for training.
6All evaluations here are early and somewhat incomplete. Stephen
Rollin is utilizing this data for his doctoral thesis and a copy of
his thesis will be forwarded wherein all evaluation data will be
reported with much more detail and justification.
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3. The general objective of the performance curriculum has been
outlined above. It is not truly possible to test this general
objective except through indices of the general objective.
Thus, questionnaires, estimates made by the facilitators,
observations of videotapes of specific teacher trainee behav-
iors, course evaluations, etc. have been used as they at
least sample some of the aspects of the general objective. We
recognize there are many ways to evaluate the effectiveness
of the performance curriculum and the evaluation methods used
here have proved to be of mixed ef fecitveness . Nonetheless,
we are also convinced that the success of a behavioral objec-
tives approach to human relations can be evaluated and the
experience in the four week testing has lead to many alterna-
tives for examination in the future.
A multi-channel evaluation procedure was developed to test the
objectives of the human relations performance curriculum. A compari-
son group of teacher trainees was selected so that differences could
be examined between those who experienced the curriculum and those
who did not. The specific evaluation plan with accompanying goals
and a summary of general findings is as follows:
1. Self-concept testing.
It was predicted that those students who participated in the
performance curriculum would have improved self-concept scores
on the Miskimins Self-Goal-Other self-concept instrument.
The major finding was that the trainee group over the four
week period had significantly greater correspondence between
self-concept and ideal self-concept. The non-trainee group
showed no change in self-concept. The level of significance
was at the .001 level.
2. Relaxation.
It was predicted that the trainees would rate the concept
My Ability to Relax on a semantic differential scale more
positively than non-trainees.
It was predicted that the trainees would score fewer errors
on a delayed auditory feedback test. (Data from a recent
study by Rudman, 1969, indicated that the D.A.F. might be a
suitable instrument to test the ability of individuals to
relax.
)
The trainees rated themselves as improved on their ability to
relax while the comparison group showed no change. The level
of significance was at the .001 level. No difference between
groups on the D.A.F. test was found. Viewing the data post
hoc (always a dangerous procedure)
,
we now believe that our
decision to use this particular test was inappropriate. We
found the D.A.F. a highly reactive measure due to practice
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effect. In the second session with the D.A.F., all partici-
pants reduced their errors by over 5Q%.
3. Non-verbal communication.
It was predicted that the trainees would rate the concept My
Ability to Communicate Non-verbally on a semantic differential
scale more positively than non—trainees
.
It was predicted that trainees would be rated as more effec-
tive non-verbal communicators in a standard videotaped situ-
ation than non-trainees
.
The trainees rated themselves as significantly improved in
their ability to relax while the comparison group showed no
change. The level of significance was at the .004 level.
The videotape ratings of non-verbal communication are current-
ly being completed and will be submitted at a later point as
an addendum to this report.
4. Attending behavior.
It was predicted that the trainees would rate the concept My
Ability to Listen on a semantic differential scale more posi-
tively than non-trainees
.
It was predicted that the trainees would be rated as more
effective listeners in a standard videotaped situation than
non-traineers
.
The trainees rated themselves as significantly improved in
their ability to listen while the comparison group showed no
change. The level of significance was at the .001 level.
The videotape ratings of attending behavior are currently
being completed and will be submitted at a later point as an
addendum to this report.
5. Decision making.
It was predicted that the trainees would rate the concept My
Ability to Make Decisions on a semantic differential scale
more positively than non-trainees.
It was predicted that the trainees would score more highly on
a decision making test, producing more alternatives than non-
trainees .
The trainees rated themselves as significantly improved in
their ability to make decisions while the comparison group
showed no change. The level of significance was at the .001
level
.
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6 . Curriculum deyedopment
.
It was predicted that the trainees would develop a more
effective imaginative lesson plan for teaching a lesson in
racial relations than non—trainees.
It was found that trainees were able to develop more effective
curriculum units in racial relations than non—trainees
.
7. Course evaluation.
An extensive evaluation form was distributed to the trainees
who were given the opportunity to evaluate their experience in
depth. This form asked tarinees to summarize their impressions
of the performance curriculum, indicate their preference for in-
structional alternatives, indicate how much time the total curric-
ulum took them, and suggest changes for the total program.
The course evaluation instrument revealed that the curriculum
had been exceptionally well received. For example, when asked
how valuable the course was in relation to other courses in the
university on a five point scale, the mean score was 4.9 with 5.0
representing the statement "considerable more value." The most
popular hierarchy was the one on relaxation training.
Early evidence is that: 1) trainees demonstrated more con-
gruent self-concepts than non-trainees; 2) trainees rated themselves
as more competent in the four skill areas on the semantic differential
scales; 3) the delayed auditory feedback test failed to reveal dif-
ferences between the groups; 4) the trainee group revealed the ability
to develop more and better alternatives on a written test on decision
making; 5) the trainee group was able to develop a more highly rated
curriculum unit in racial relations than non-trainees; 6) the trainees
enjoyed the course and felt it was of "considerable more value" than
other courses they had taken in the university or the School of Educa-
tion. Possible limitations of these data are discussed in Section IV.
The essential finding of the data could be summed up in the brief
statement, "The curriculum worked, there is evidence of behavioral
changes, the students enjoyed it, the facilitators enjoyed it, it is a
feasible method of teaching human relations."
Description of Performance Criteria and Instructional Alternatives .
Four hierarchies of performance criteria were selected as representa-
tive of over 30 available hierarchies. Each hierarchy consisted of
seven to nine steps organized basically around the pattern indentified
in the student handbook for the course as:
1. You will learn the skills in this area. (e.g. In non-
verbal communication, the individual learns a variety of
new skills
.
)
2. You will teach some of these skills to someone else.
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3. You will teach some of these skills to elementary students.
As such, instructional alternatives were designed so that each
trainee could develop as many alternative ways of teaching the specific
skill in question.
The relaxation hierarchy was established as the basic training unit
as it is believed that unless a teacher is somewhat relaxed and in tune
with himself, he will be unable to reach out and affect children in a
positive manner. While training centered on two basic methods of re-
laxation, stress was placed on many alternatives for teaching relaxation
to others. Teacher trainees were supported in their effort to find new
and innovative ways to teach concepts of relaxation.
The non-verbal hierarchy included many "Esalen-type" exercises all
focused on making the teacher trainee more aware of the nature of non-
verbal aspects in their own personal life and in the classroom.
Attending behavior stressed the need for listening to others.
Teacher trainees were encouraged to develop many alternative approaches
to teaching listening skills and an unusual number of mehtods to teach
listening were presented.
Design and Implementation of Pedagogical Feasibility Study . Subjects:
Twenty-four students were selected at random from a larger sample of
54 volunteers for participation in the human relations curriculum.
These in turn were divided into an experimental and a comparison group.
One of the twelve students in the experimental group dropped out of
school during the first week of the performance curriculum. As the pre
and post testing was conducted on a weekly basis, there was the usual
loss of subjects due to missed appointments, illnes, etc. Therefore,
study results will reveal varying numbers of subjects for each test.
Training: The training model experienced by the trainees was described
in general form in the summary philosophical statement and in specific
form in Description of the Performance Criteria and Instructional Al-
ternatives .
The schedule of events for the entire study was as follows:
October 2
October 5-10
October 10
Pretesting on self-concept instrument, semantic
differential for relaxation, and delayed auditory
feedback.
Training - Physical Awareness
Post-testing on semantic differential for re-
laxation and delayed auditory feedback.
Pre-testing on non-verbal communication sem-
antic differential and videotaping of first
non-verbal session. (The students were in-
structed to communicate with another individual
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non—verbally for three minutes
.
)
Training - Non-verbal Communication
Post-testing on non-^yerbal communication sem-
antic differential and videotape of second non-
verbal communication experience. Pre-testing
on attending behavior semantic differential
and videotape of session in which each parti-
cipant was instructed to interview the other.
Training — Attending Behavior
Post-testing on attending behavior semantic
differential and videotape on attending be-
havior .
Pre-testing on decision making semantic dif-
ferential and decision making test.
Training - Decision Making
Post-testing and decision making semantic
differential and decision making test.
Post-testing and decision making semantic
differential and self-concept test.
Administration of racial relations curriculum
development test.
Administration of course evaluation form.
The decision making hierarchy is based on a model which requires
that the student: 1) develop alternative definitions of what the prob-
lem actually is; 2) develop alternative strategies for each definition;
3) develop alternative contingencies or expectancies for the effect
each alternative might have on other individuals or the environment.
Following are the complete "Introduction to Human Relations Hier-
archy" and the "Supplementary Student Handbook." Herein are relatively
detailed descriptions of each performance criterion and the main in-
structional alternatives utilized by the staff. It should be observed
that one hierarchy was taught per week. About 15 hours per week were
spent in training sessions with the students and an additional 5.3
hours were spent in outside preparation by the students in the program.
October 13 — 17
October 17
October 20 - 24
October 24
October 28 - 31
October 31
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Introduction to the Human Relations Hierarchy
It is the purpose of this program to aid you the elementary school
teacher trainee in developing and honing certain skills that are felt
will be of great service to you as both teacher and laymen. These
hierarchies will help you develop skills in:
1. Physical awareness
2. Non-verbal awareness
3. Attending behavior
4. Decision making
5. Sexual awareness
6. Racial awareness
These hierarchies should be approached individually and in order. It
is most important to maintain the order that they are presented in on
the printed forms.
As you proceed you will notice the page divided into three columns
In the first column you will find some reference material for each hier
archy. You are to read the sections of the reference material - the
instructional aids - that you feel are most useful and pertinent. You
need not read any of the reference material in its entirety unless
you feel you would like to at the time. Many of these resources are
housed at Wysocki House and the library at the School of Education.
The second column contains the program we would like you to follow
and the third column contains instructional alternatives that you
might find helpful in performing the hierarchy. Please keep track of
each event or activity the date you perform it and record your re-
actions to that event as soon after you complete it as possible.
You will be issued each hierarchy individually and will not be
given the next hierarchy until the one you are currently working on
has been completed. You are to feel free to request of the trainer
or your supervisor any assistance that you feel you need in aiding
you in your work through the hierarchy.
The last task you will be asked to do will be to select one or
more of the hierarchies and retool or redevelop it to what you might
consider to be a more effective approach to the same topic.
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SUPPLEMENTARY STUDENT HANDBOOK
PERFORMANCE CURRICULUM IN HUMAN RELATIONS
The purpose of this brief handbook is to provide an overall
summary of the four week program we plan in human relations training.
Basically, this course or set of exercised is based on the premise
that effective human relations is one of the most important skills
that a teacher can have. In the past, these skills have been thought
to be inherent and that training could not affect a teacher's ability
to relate with students.
We are not interested in teaching you the correct way to relate
with another individual. We do not offer pat formulas or direct
answers. Rather, we are interested in developing in you the ability
to make your own decisions in regards to others...we also hope that
we will show some new alternatives for reaching another human being
more effectively. Our basic philosophy could be summed up as one
which stresses the importance of the uniqueness of each individual.
We believe the uniqueness of the individual may be expressed
most fully and humanly when alternative behaviors are possible. An
objective of this program is to present you with the manner in which
human relations decisions are made and to provide the opportunity for
you to explore and "try on" some new ways of relating with others.
Utimately, we hope that you will find the experiences during the next
four weeks are useful in developing your own approach to education.
The model we propose during these four weeks is a simple one. A
basic area of human relations will be defined and then three basic
steps will follow:
1. You will learn the skills in this area.
2. You will teach some of these skills to someone else.
3. You will teach some of these skills to elementary stu-
dents .
If all goes well and you enjoy this approach, it is possible you may
wish to go on to step four which is leading a fellow elementary stu-
dent through the program. During the spring term, we plan more ex-
tended work in human relations and you may wish to join us in the de-
velopment and teaching of more skill areas
.
The contents of this handbook are as follows:
1. A description of the training program week by week.
2. A summary of the learning objectives for the five week
period
.
3. A brief summary describing learning objective theory.
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SCHEDULE
October 2:
October 6-10:
October 13-17
October 20-24
October 27-31
Pretesting and first session.
Relaxation and its relevance to the classroom.
Nonverbal communication.
Attending behavior and listening skills.
Decision making and final post testing.
NOTE: Throughout this methods course, we plan to stress the general-
ization of specific skills to various classroom subject matter
areas. Your thoughts and comments in this area are vital.
Summary of Performance Criteria
1. Relaxation. Learning objectives: When you complete this topic,
you will be able to:
1. Demonstrate one form of physical relaxation.
2. Relate the concepts of physical relaxation to
schools, interpersonal relationships, and a
variety of settings.
3. Teach relaxation or a related skill' to one other
person.
4. Develop a written program for relaxation train-
ing.
5. Teach elementary students an aspect of the prin-
ciples of relaxation training.
2. Non-verbal awareness . Learning objectives: When you complete
this topic, you will be able to:
1. Describ# and demonstrate a minimum of ten
verbal exercises.
non-
2. Describe a variety of perceptions gained
period of solitude and meditation.
from a
3. Teach some aspect of non-verbal awareness
other person.
to one
4. Develop a written program for teaching non-verbal
awareness
.
5. Teach elementary students some aspect of
verbal awareness.
non-
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3. Attending behavior . Learning objectives: When you complete this
topic, you will be able to:
1 . Describe the components of attending behavior.
2. Demonstrate the ability to attend to another
person.
3. Observe the attentiveness of a child in the
classroom.
4. Develop a written program for teaching attending
behavior
.
5. Teach an aspect of attending behavior to
elementary students.
Decision Process . Learning Objectives: When you complete this
topic, you will be able to:
1 . Define in written form the process of decision
making
.
2. Develop a series of alternate definitions of a
problem and alternate solutions.
3. Teach decision process to another person.
4. Develop a written program to teach decision
making
5. Teach an aspect of decision making to elementary
students
Race and Ethnic Awareness. Learning Objectives: After you have
completed this topic, you will be able
to
:
1 . Teach another person some aspect of racial and
ethnic awareness. (And use concepts from first
four hierarchies.)
Learning Objectives in Human Relations. Learning Objectives:
After you have completed the five week program
you will be able to:
1 . Develop hierarchies of learning human relations
to achieve specific objectives for practical
classroom use.
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2. Write performance criteria and learning objec-
tives in human relations.
3. Take another person through the entire hier-
archy that you have just completed.
LEARNING OBJECTIVES
A learning objective is an instructional goal expressed in terms of
measurable student performance.
The terminal objective is based directly on an actual task performed
on a job. (tieing a knot or landing a plane)
The enabling objective is an instructional stepping stone... to write
an enabling objective, one must first analyze the terminal
objective. Enabling objective always supports the terminal skill.
It is sometimes useful to develop a lattice like structure to see the
relationship between terminal and enabling objectives. (See our
hierarchies, for example)
Learning objectives should be selected with clear verbs such as des-
cribe, choose', and define as opposed to know, appreciate, and
understand
.
Any learning objective consists of a behavior, a condition, and a
standard
.
behavior is demonstration of knowledge, skill, or attitude.
condition (limits or aids during performance)
standard (extent of required capability in terms of accuracy,
time, or quality.)
Learning objectives may be classified as to type of subject matter:
knowledge (grasp of facts and concepts)
skill (problem solving ability, mental or manual)
attitude (opinions and internal state of mind).
e.g. Knowledge objective: The teacher trainee will be able to
demonstrate knowledge of racial facts in a written stan-
dardized test with 75% accuracy.
Skill: The teacher trainee will be able to teach racial
facts to a microteaching class to the satisfaction of the
supervisor
.
Attitude: The teacher trainee will be able to discuss his
attitudes more freely (as stated by himself in a racially
mixed group.
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Educational Feasibility
This section provides additional descriptive information on
the findings from the research aspect of the subject; examines the
implications of these data for implementing human relations train-
ing programs in a teacher education setting.
Supplementary discussion of research findings: Evaluation of
research data for this study was planned to meet the following
objectives
:
1. Is the human relations performance curriculum feasible?
2. In a preliminary examination of data, what can be devel-
oped to support the validity and feasibility of the
project?
3. A second phase of evaluation activities was planned where-
in the data will be evaluated more fully and additional
supporting evidence for the study will be presented.
The answers to questions one and two have been considered in "Goals
of the Performance Curriculum" of this study. The more definitive
evaluation from "Design and Implementation of Pedagogical Feasibil-
ity Study" will be delivered with Stephen Rollin' s detailed thesis.
It may be useful to summarize why the data for this study are
presented only in preliminary form and why they will be expanded
later in an addendum. The final evaluative post-tests were only
completed on October 31. November 14 was provided as the data for
this final written report. This allows one week for data evaluation
and one week to write a relatively lengthy report. As such, some
of the more complex evaluation approaches such as those provided
by examining videotapes are not possible. The videotapes require
the training of two raters so that adequate interrater reliability
is demonstrated. Further, extensive data has been gathered which
demands much deeper exploration and examination of new research
implications
.
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The Miskimins Self-Goal-Other self-concept instrument revealed
that the trainees significantly improved the correspondence between
their ideal and actual self-concept, a measurement generally con-
sidered to be an indication of improvement of personal adjustment.
Interestingly, the trainees did not improve in the accuracy of their
perceptions of how others saw them. This was anticipated as the
training program was centered on skills through which the trainee
might improve his relationship with himself and with others and was
not concerned with the issue of how others see him. Work with the
human relations performance curriculum in some planned hierarchies
does provide experiences wherein the trainee would be expected to
improve in this area.
Some, of course, will question whether or not improvement in
self-concept is a valid behavioral measure. They point out that self-
concept can not be "seen" or "counted." Our prime response to this
comment is that we now believe we have some ideas for testing self-
concept wherein more direct behavioral measures may be taken. Among
these are: 1) asking student pre and post training to talk about his
self-perceptions into a tape recorder. The number and nature of
positive self-referent statement may be counted; 2) videotapes of the
individual "acting" in stress situations before and after training can
be rated as to the amount and quality of "self-assertive" behaviors
engaged in by the trainee; and 3) videotaping the trainee in actual
class situations and counting instances wherein the trainee is able to
act "positively" with students in the class. While the nature of
positive acts is not yet precisely defined, we believe we are close to
developing behavioral measures for classroom use.
The semantic differential scales, all of which demonstrated sig-
nificant improvement for the trainee group, are subject to many of the
same criticisms of the self-concept instruments. Associated with each
area of training was a single behavioral measure which is of such a
nature that direct behavioral counts are possible. We believe that
the selection delayed auditory feedback test for relaxation training
was an error on our part. A recent study at the University of Mass-
achusetts did reveal that the D.A.F. did discriminate on ability to
relax between the experimental group and the control group. But this
study (Rudman, 1969) utilized a larger number, and utilized for data
analysis only those subjects who were in the top and bottom thirds on
a scale of anxiety. The data from this more clinical population
apparently does not generalize to college students in elementary ed-
ucation. A more suitable behavioral measure for relaxation training
may be ratings of the ability of students to relax by non-participants
in the program. Other possibilities include ability to control heart
rate, blood pressure, etc.
We feel quite confident about the videotape ratings on non-verbal
communication and attending behavior. Viewing the tapes ourselves,
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combined with our past experience in this area makes us feel rela-
tively comfortable in terms of significant differences we expect to
find between the groups.
Following is a lesson plan in racial relations developed by one
of the teacher trainees as an example of the innovative application
of training in human relations skills to this area.
Lesson Plan . Using the concept of relaxation, non-verbal communica-
tion, attending behavior and decision making, outline a program you
might use to teach race and ethnic relations:
Semester Plan
1. Have the class practice relaxation as a group, in hopes that
they will feel more comfortable with each other.
a. Perhaps members of the class could direct certain
techniques
.
2. Introduce physical awareness exercises to create awareness
of others - working with others.
a. Members of the class could direct certain exercises.
3. Have the class act out certain distinguishing characteristics
of racial and ethnic groups.
4. If the class would like, have different members of the class
speak about their ethnic group (origins, customs, etc.)
encouraging questions from the class and/or:
5. Have members of the class work individually or in groups to
present some aspect of a racial or ethnic group. (presenta-
tion of clothing, food, etc.)
6. As a class, share feelings and ideas about race and ethnic
relations
.
The course evaluation instrument revealed an extremely positive
response from the group. We already have observed that the students
gave a mean 4.9 rating (out of five possible points) on the value of
the course in relation to the remainder of the university and a 4.8 in
relation to the School of Education, at the University of Massachusetts.
On a seven point scale asking students how valuable they felt the
four hierarchies were relaxation rated 6.4, attending behavior and
decision making 6.0, and non-verbal communication 5.7. It seems clear
that all four hierarchies were seen extremely valuable.
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When evaluating instructional approaches on a seyen point scale,
the small group instruction rated 6.3, readings 6.3, large group
training 6.0, videotape training 5.4, and audiotape training 5.0.
Perhaps the most important question in terms of course evaluation
was number 11. "Would you like to take additional work in human re-
lations training if it was available. All participants' indicated a
"yes" answer.
Following is one typical student-comment regarding the course:
"I've been exposed to some forms of individualistic human
relations 'core-seeking' courses and each one I've taken
has added to the ideas expressed in the previous one.
This course is like really worthwhile and since a lot of
people don't ever get these types of experiences— well
like for me it was an addititive kind of experience and
I judge it from that point of view. But looking at the
course objectively, all I can say is that the people were
right (good) and the material was right (good) and the
SIZE was right (good) . So all you can do to improve it
is keep it going and grooving. Many thanks for your help."
All course evaluations are available, and in essence echo this type
of comment. One student raised questions about the artificiality of
microteaching sessions, most felt this was one of the more valuable
parts of the program. Several would have liked more practice in
applying human relations methods to classroom material.
Implications of Data for Teacher Education . It is our impression
that the course was well received and affected growth in most of the
students. We believe we have the beginnings of a system wherein not
only can we teach human relations behavior to teachers, but also pro-
vide a systematic method to personal growth which may be seen as an
alternative or supplement to counseling. We believe the preventive
mental health implications of a framework such as this may be its
ultimate greatest value.
The program is financially and methodologically feasible. We
feel we can say this unequivocally. The future direction of the pro-
ject centers around the following:
1. Testing present hierarchies with more specificity.
2. Developing new hierarchies and testing them carefully.
3. Expanding staff resources through the "each-one teach-one"
method
.
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4. Eventually developing a total program for human relations
training which may at some point in the future run from
kindergarten through graduate school.
We believe the present project represents only a beginning. We
have found far more questions which require answering than we had
originally conceived possible. We are impressed with the power of
this method, and at times somewhat anxious about the thought of a
teacher who actually has methods of influencing children and other
individuals in his hand. Yet, it seems clear that human relations
training, particularly from a systematic frame of reference such as
this is an important future direction for education.
Instrumentation and Scoring of Dependent Variables . The Miskimins
Self-Goal-Other self-concept instrument (MSGO) is a standardized
published test which has shown some promise in self-concept research.
In addition to providing a general score, the MSGO has subscales of:
1) self-concept, 2) goal self-concept, 3) perceived responses of
others
.
A standard semantic differential test for evaluating student
attitudes toward the several aspects of the performance curriculum
was developed through the following process: Antonyms were selected
from Rogers Thesaurus and initially tested for discriminating
quality on a group of 53 undergraduate students. Item analysis was
utilized to determine the strength of the adjective pairs.
Although time pressure has not permitted the scoring of the
videotapes on non-verbal communication, the following procedure is
being used: a scale to assess non-verbal communication quantity and
quality has been developed which is an adaptation of the Carkhuff-
Berenson scales (1969). Two raters, seated in separate rooms will
rate the quality and quantity of non-verbal communication as pre-
sented on the videotape. The reliability co-efficient between the
two raters will be computed and reported.
A scale used previously to assess attending behavior (Ivey and
Haase, 1968) will be used with the videotapes of the trainees' and
non-trainees ' attending behavior skills. Again, two raters will ex-
amine the tapes in two different rooms.
The decision making test was developed by Rollin (1969). The
subjects were presented with 12 situations (6 presented for the pre-
test and six for the post-test) from the classroom and were respon-
sible for: 1) developing alternative definitions of the problem;
2) generating alternative solutions; and 3) anticipating future
contingencies for possible actions. The participants were scored as
to the number of alternatives generated in each category.
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The racial relations curriculum test simply asked the suhjects
to design a written lesson plan to teach elementary students some
aspects of racial relations. This test was rated independently t>y
a rater familiar with the concepts of Both race relations and human
relations training.
The course evaluation form was developed to examine several
aspects of the performance curriculum. These items are simply com-
piled and reported.
Reporting of Data . Data will be reported in tabular form. Where
appropriate, statistical tests have been employed. Due to the highly
skewed data, the utilization of a parametric statistic appeared in-
appropriate. Therefore non-parametric statistics were employed as
the analytic instrument for the semantic differential and the Mis—
kimins Self-Goal-Other self-concept instrument. The sign-test
(Guilford, 1965) was used as the statistical tool. The test of
Decision Making (Rollin, 1969) revealed scores that were normally
distributed and therefore a t—test could be utilized to reasure
levels of significance.
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Facilities, Equipment, and Materials
Implementing the performance curriculum in human relations for
one hundred and fifty elementary teachers per term would require the
following staff, facilities, and support equipment.
Staff . One professor full-time, six advanced graduate students, and
thirty-six advanced elementary teacher trainees who have previously
experienced the program in human relations training. They would be
organized into 12 groups, each with an advanced graduate student on
stipend and three undergraduate leaders who are receiving advanced
credit and training in human relations. This plan assumes that the
graduate students are on stipend. If the students were obtaining
course credit, 12 sections should be covered by 12 different students.
In this case, one half-time graduate assistantship might be adequate
to maintain one hundred and fifty students.
Equipment . Each group would require one television unit for record-
ing and playback, (with good scheduling 3 units would cover the entire
program), 6 audiotape cassette units, (35-50 units would seem nec-
essary)
,
a considerable amount of mimeographed materials as no book
is presently available to cover these experiences, plus materials
available in the school library such as programmed human relations
experiences, books, and miscellaneous materials developed by students
experiencing the course previously. A 16 mm sound projector, films,
filmstrip units, and an overhead projector are all necessary equipment.
Facilities . One room could serve as a human relations learning lab-
oratory. It could be scheduled 48 hours/week (four hours per group)
which would entail some evening arrangements. If one room were pro-
vided, two video units would-be satisfactory for the group plus one
playback unit available in the school library. A better plan would
be two rooms. If plans for developing working participation with
local schools should prove feasible, practical application of micro-
teaching principles in human relations could be conducted in the ac-
tual school setting thus helping solve one important space problem.
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SECTION III PART I
MANAGEMENT FEASIBILITY
Educational Programming Systems - An Overview
The Model Elementary Teacher Education Program is concerned in part
with developing an organizational process that will be responsive and
adaptive, As noted in previous file report number 8-9023, p.7,
"There can no longer be any doubt that education as a
professional endeavor must undergo radical changes in
the decades ahead. The present attempts to append
minor improvements to the maze of existing practices are
simply not sufficiently bold and imaginative enough to
meet with the rapidly changing needs that face American
education. If meaningful changes are to be made in the
profession, we must go beyond the mere development of new
variations on old themes. In fact, professionalism in
education is likely to die out unless we capitalize on
the process of change. We must institutionalize change
so that it becomes an integral part of the educational
structure, therby meeting the functional needs of society
and the individual students as they arise."
What is required is a new and improved educational programming
system. An educational programming system can be defined as that
institutional process whereby educational programs are developed,
instituted, operated, and reviewed. A school of education or that
segment that is concerned with elementary education can be viewed as
such a system.
METEP represents a suggested innovation in educational programming
or an improvement in the state of the art, or the creation of new
knowledge. To determine whether METEP represents such an increment in
the state of the art one has to compare it to the present state of the
art, or how educational programs are currently typically developed and
delivered.
Method of Analysis . In order to illustrate the improvement in education-
al programming that METEP represents, first a model of the current state
of the art will be presented and analyzed and then a model of METEP will
be presented, and, finally, the two models will be compared. As the
established or traditional educational programming processes are well
known they need only be briefly reviewed, so as to recall for the
purposes of analysis their essential characteristics. Figure 1
represents a hypothetical organization structure of a typical school of
education. This might be a state college or university. Such a school
is organized along academic disciplines and it may have areas or
departments of elementary education, secondary education, vocational
education, graduate education, etc. The administrative structure may
consist of a dean and an assistant dean. If one takes one segment,
such as elementary education, typically one finds a faculty advisor for
students who are majoring in elementary education. Advising may
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constitute part of has faculty duties. In addition, there would be a
faculty committee responsible for developing educational programs or
courses in elementary education. If the school is organized along
departmental lines, theic may be a chairman or department head in
charge of elementary education. The assistant dean may be responsible
for preparing yearly budgets, scheduling rooms, faculty courses, and
providing services, such as providing secretaries for the faculty.
Figure 2 represents a very rough organizational programming process
as it is presently executed. It snould be noted that the expected
output of this programming process is an increase in the academic
reputation of the faculty, department, and/or school. An academic
status hierarchy exists in which, through peer evaluation, schools of
education, or the elementary education segment of such schools or
individual faculty are evaluated by each other. If a department or a
school wants to maintain or increase its academic reputation, its effort,
then, is directed toward other faculty in their respective discipline.
Thus, one has essentially one client group toward which that organization-
al programming is directed - the academic community. Starting at the
beginning of the figure, faculty and/or deans attempt to remain current
as to what other schools of education or faculty are doing. This can
be done by attending meetings or reading the literature in the field.
If certain changes are occurring, particularly on the part of high
prestige schools, there is a tendency to emulate such changes. As a
consequence, new programs in the form of new courses may be prepared by
either the individual faculty man, or in consultation with his peers in
the area or department within a school. Such proposals are then
submitted to the school faculty senate and, perhaps, the total
university senate for approval. Once such approval is achieved these
new courses have to be authorized by the dean and, perhaps, the provost,
and a budget necessary to support such programs acquired. The argument
for budgetary approval is usually that such new programs will increase
the academic prestige of the department and/or school, and require an
addition in space, personnel and equipment. Once such approval is
achieved, the faculty who proposed the courses then teach the courses.
Essentially the same process occurs insofar as faculty research is
concerned, except this is entirely an individual undertaking, where
the individual faculty select problems of interest to them, conduct
their research, and publish such research, again to their peers. Given
the faculty's publications outputs to other faculty and the academic
programs which they are currently conducting, both of which are directed
toward the faculty of other schools of education, the faculty hope that
such an output will be viewed favorably and the academic reputation of
the school, in terms of its relative ranking or status, will be
improved
.
What are some of the essential characteristics of the present
educational programming system? In terms of its organizational structure
and process, perhaps the closest analogy one could use is that it is
essentially a guild system. In a guild system one relies basically on a
333
ORGANIZATIONAL
PROGRAMMING
PROCESSES
-
PRESENT
STATE
OF
THE
ART
u e
o o
CX. *H
(1) -U
Ctf CO
D
U rH
CTJ
U >,
X) rH
V D
O
nj
O **-!
0) o
>-* c
U D
u oo
< <
334
Faculty
of
other
schools
of
education
output
-
directed
toward
academic
peers
craftsman or an artisan, which in this case is the faculty, to produce
or make the entire product on entirely an individual basis, In the
present system we have the individual faculty man perceiving what the
programming need is, designing new educational programs in the form of
course content, processing his proposals through the administrative
apparatus, teaching the course, once approved and in the catalogue, and
subsequently evaluating his own effort.
In terms of organizational staffing patterns there is only one
professional role; one does not find a differentiated staff. The one
role is that of the faculty man. And, as in any guild system, to join
the guild one has to serve an apprenticeship in the form of graduate
study and acquire a Ph.D. degree before one can become a member of the
guild. In terms of a total programming effort, what one has clearly is
what might be considered a non-integrated system random process, whereby
each craftsman is able to develop and deliver his own unique produce.
There need not be any relationship between one course or educational
program and another course, in fact, if there were such a relationship
it would be entirely accidental. Or, as noted in report "A Feasibility
Study for Phase Two of the Elementary Teacher Education Project", p. 15,
what occurs is the "Prevailing process of independently introducing a
variety of often unrelated changes, such as calendar innovations,
curricular modifications, independent study programs, new facilities in
computer-assisted instruction." The educational process, in a sense, is
similar to a Medieval fair, in which individual craftsmen - the faculty -
offer their wares, which they have lovingly developed and which are
uniquely their own, to the student, who can pick and choose to satisfy
relatively loqse requirements. As there is great variability between
artisans and great individual autonomy, one gets a very random, non-
integrated result.
The educational process is frequently thought of as a sequential
educational productive process, in which the student moves logically
from one course progressively to another course, all of which are
necessary and logically provided to achieve a given end product. This
analysis suggests as presently conducted, the educational process is
not a process at all, but essentially an academic market place where,
within the monopoly constraints in the form of required courses, artisans
negotiate among themselves (share of market, everything going through
the faculty senate), and the students shop around. Within monopolistic
constraints noted, artisans compete with each other in the selling of
their wares to the passing student largely in terms of academic worth.
Their courses are more "rigorous", "significant", "productive", "worth-
while". This is the academic guild market place, and, if the artisan
is successful, he will be promoted, receive academic recognition, more
income, more consulting, etc. There is little reason to believe what a
student buys in one "stall" will be in any way related to the next
"stall". This can result in duplication, voids, and little relation to
end product student results.
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In terms of the budgetary process, funds are allocated essentially
along fixed ratios. For example, for every additional 15 students a
school can acquire one faculty man, and schools are built so that one
has classrooms in which one can maintain a one to thirty student teacher
ratio.
As to a school's clients and environment; in the main, as noted, the
effort of the school is directed toward a single client group - other
academics. The client group of a school of education are other schools
of education in the country. Other client groups, such as students, tax
payers, public school systems, or society in general are ignored. The
existing educational programming system is essentially a closed one or
one that is restricted essentially to the academic community itself.
Other constituent groups are precluded. Such a closed system is directed
essentially toward the satisfaction of academic values as distinct from
economic or social values. The question of academic values and their
maintenance shall be taken up at the end of this report.
As noted in the outset of this report, inherent in the entire METEP
effort is the concept of a responsive and an adaptive educational
programming system, in the form of responding to changes in the environ-
ment and new demands by client groups. How responsive or adaptive is the
present or traditional educational programming system? The traditional
system is essentially a self-energizing system. Either the individual
faculty man or the dean or both, in terms of whatever advantages they
perceive, have to initiate educational programming changes. If they
perceive no advantages, then no change will occur. There is a tendency
for such a system to move to a static state. If the faculty and the
dean are relatively satisfied and perceive no academic advantage in
introducing new programs, then the system will remain unchanged, and the
same courses will be taught in the same way by the same artisans with
the same requirements over what could be a very long period of time. Why
can this and why does this happen? As noted previously, this is essen-
tially a closed system, meaning that it is effectively protected from
external demands and pressures in its external environment. It does not
have to compete for consumers as might be the case with a business firm.
Traditionally, business firms in the United States, as one form of
competition, have continually introduced new and improved products for
the consumer as a device for increasing their share of the market
and increasing their profits. The academic community finds itself in
a monopoly position in which one of the clients at least - the students -
must accept what the academic community is willing to deliver. Following
that old bromide - there is little reason why the academic system will
not make and deliver buggy whips indefinitely.
There are no organizational mechanisms whereby the clients can
effectively make demands on the educational programming system either
for changes or to meet client needs. There are no internal processes
within the system that will automatically generate demands for a new
program.
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Given such an educational programming system a natural development
would be that the educational process would become increasingly divorced
from the rest of society until it became so irrelevant that a crisis
would be reached. Other client groups, such as students, tax payers,
the professional business community, etc, would begin to make demands
in any manner they could to assure that the academic process did not
become a complete waste of time and resources. This is, of course,
what is currently happening and what has created the demand for change.
However, one must recognize that the current situation is a unique one
and the typical state of affairs, if one would go back ten or fifteen
years, is one in which there exists essentially a non-adaptive
,
non-
responsive system. The present educational crisis has emphasized the
inadequacy of the traditional educational programming system in terms
of its organizational structure, processes, techniques, functions, and
value system. The METEP model is an attempt to rectify what are obvious
and serious deficiencies in the present state of the art of organization-
al educational programming processes.
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METEP Model
The METEP model represents an Innovation in organizational
process, function, structure, and values in terms of educational
programming systems, This model is directed toward the correction of
the deficiencies found in the traditional model which has been reviewed
above. The METEP model will first be explained and its essential
characteristics noted. A comparison will then be made with the
traditional model and, finally, the advantages of the METEP invention
will be delineated.
Figure 3, METEP Organizational Programming Sequence, provides a
rough overview of the proposed educational programming system. It should
be noted that the model is made up of a series of sub-systems; this aspect
of the report is concerned only with looking at the total system and the
interrelationship between the sub-systems. The detailed operation of
each of the sub-systems will be taken up elsewhere in the report.
Under the rubric of clients, one should note that a series of
groups whom the system is to serve has been delineated - students in the
program, public school administrators, public school teachers, state
department of education, parents of children in school, children in
public schools, academic community educational centers, etc. Data as to
characteristics of the clients, their members, their demands, and needs,
is picked up by a function which, on the chart, is noted as the analysis
of client demands or sometimes referred to as determination of client
acceptability. This function presents a central monitoring effort on the
part of the organization, or an intelligence unit to ascertain what the
external demands are, insofar as the system is concerned. It is assumed
that the nature of the clients will change over time, that their demands
will change, and this unit will, through appropriate monitoring
procedures, sensitize the system to such changes. In addition, this
unit will be concerned with more general changes in the environment,
which relate to what other educational schools' research units are doing,
what new technology is emerging in the field, and, in general, will
concern itself with the overall problem of changing societal demands on
the educational system.
Given the analysis of the intelligence unit as to changing environ-
mental demands, such analysis will be sent to a research and development
unit with concurrent recommendations that either new programs have to
be invented, or existing programs have to be modified to meet changing
environmental demands. It is expected that this research and develop-
ment unit will develop educational programs in a fairly rigorous fashion,
in the sense that prior to the^r implementation, feasibility, compatibilit;
with the rest of the system, and client acceptability have been demonstrat-
ed. Within such a unit one would, of course, encourage as much creativity
as possible, and research may be undertaken in developing new educational
programs for which there may not have been a prior client analysis
performed. Given such program development, the research and development
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Information
unit can ask what the intelligence unit ascertained as to the client
acceptability of such new programs. In other words, insofar as research
and development is concerned, the initiative for the development of new
programs can originate either on the client side in the form of new
demands or the creative side in research and development in terms of new
ideas
,
New programs or modifications of existing programs are then sent to
the financial analysis unit or function. In terms of new programs,
modifications of existing programs, or those ongoing programs that will
not be changed at all, financial analysis would make a forecast over
some reasonable period of time, for example, five years, as to the number
of students who would be expected to utilize each program. In other
words, financial analysis would have to ascertain the size of the program.
Given the number of students and given the technology of the program, the
financLsrli analysis can ascertain the required staff, space, equipment, etc.
Financial analysis then, in turn, can formulate a program budget for each
program. In terms of each program there would be certain expected out-
puts in terms of numbers of students, program characteristics, output
specifications of the program, etc. For example, if one of the programs
were math, with so many modules, one could ascertain the expected cost
per student unit of output in terms of acquiring the requisite unit of
math
.
Assuming that funds were not unlimited, the financial analysis would
have to carry out an investment analysis of all programs, both proposed
and current. Presumably such investment analysis would be done in terms
of attempting to maximize the decision function of producing more
education with less cost. However this will be done, and it will be
explained in considerable detail in the section on PPBS
,
the financial
analysis unit, on the basis of their review, would provide a set of
'recommended programs and budgets which would delineate the expected total
program payoff in terms of the entire unit and in terms of individual
program components.
Assisting in financial analysis will be two basic sub-units - the
information sub-system and the simulator. The information sub-system
will be constantly storing basic data, client demand characteristics,
program characteristics (particularly output specifications)
,
cost and
resource data, numbers of students, etc.
The simulator will also assist in investment analysis in which
alternative allocation strategies in terms of program requirements will
be ascertained and minimum costs searched for. While higher education
has not reached the planning stage that one finds in the health field,
with state, regional and local planning units that will assure improved
economies of scale, such a simulator will assist in the determination
of appropriate program size and the economic feasibility of each school
or one specific school having certain educational programs.
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Depending upon the arrangements of particular faculty senates at
the school of education, recommended programs will be submitted to such
a body by the financial unit. Or, if such recommendations do not have
to be voted on by a faculty senate, they can be submitted directly to
the dean and provost for budget approval.
With budget approval, programs can then be implemented in the form
of acquired requisite personnel, space, equipment, material, etc. Con-
current with such implementation, where required, new programs or
modifications of existing programs will be promoted and/or explained to
potential client users. Although programs have been developed in terms
of client needs, clients may not necessarily know of their existence,
when they are to be started, how they can take advantage of them, or the
particular, advantages of new programs over old programs. On the basis of
such promotion, potential students will be made aware of the existence
of programs and, presumably, will apply, at which time they will be
picked up by system inputs, processed into a unit called student guidance,
and, finally, processed through the educator. Student guidance will not
only have the responsibility of processing the student correctly through
the educator, but will serve the control function of assuring that, while
in process, the educator is meeting the student's particular needs and
characteristics. A scheduling sub-system will schedule faculty rooms,
modules, etc. to process students through the educator.
The educator, of course, represents the teaching process in the form
of program delivery and execution. Upon program completion, a student
is then placed, through the placement unit.
The last function to be performed, and this may be performed by the
sentry unit, is program review or a determination of actual program pay-
off. It may be recalled that financial analysis, in recommending programs
or drawing up its program budget, had a set of expected program outputs
in terms of cost and client benefits. The question now is, was the
actual program payoff the same as that which was expected. If not, the
apparent error then is sent back to research and development to modify
the program, or to financial analysis to correct. This reporting back
to these two units closes the system and assures that programs will be
modified or resources reallocated so as to meet client demands.
In terms of the total management of such a system, it is apparent
that an appropriate planning horizon has to be provided for in terms of
program development. Thus, while the sensory or intelligence units may
note a changing client demand, an operational program may not be
delivered for two or three years to meet such a demand.
Organizational Structure . In terms of the more traditional representation
of the organizational processes one might look at Figure 4, METEP
Organizational Structure. In comparison to the traditional academic
structure it should be noted that it has within it a series of new and/or
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with titles as with functions and task descriptions. And, if neces-
sary, one might, for example, find an assistant professor who would
be a financial specialist, devoting his entire effort to financial
analysis, or one might have a full professor devoting all his effort
and time to inventing new educational programs.
It should be apparent from the foregoing analysis also that pro-
gram development in the METEP model will be an integrated process in
terms of both the external environment as to client needs, running
through the entire educational programming system to program review,
and then looping back to research and development for program modifi-
cation or financial analysis. The tightness of the relationship be-
tween all the sub-systems will be illustrated subsequently within this
report. What will not occur, however, is the development of indivi-
dual courses based on the interest, preference and competence of in-
dividual faculty, with little rationale as to the interrelatedness
between courses.
The METEP system obviously is an open one and specifically pro-
vides for an intelligence unit to constantly monitor potential
clients and environment. Further, it operates in such a fashion that
programs have to be developed and delivered in terms of client de-
mand .
As to the budgeting aspects of the model, these obviously will
be done in terms of output characteristics through a program budgeting
process rather than the traditional way of making up a budget in terms
of the budget input items. Instead of classifying resources in terms
of number of faculty needed, the amount of space required, etc., the-
budget will be determined in terms of numbers of units of output.
More importantly, the budget will be allocated in terms of or-
ganizational function. Depending upon analysis, if more funds are
needed, for example, in the financial segment, then various staff
would be put there; or, if a greater promotional effort is required
in terms of more staff in the field, presumably budget would be al-
located in that particular direction. And, while the particular
school or unit of a school may still be restricted in terms of legi-
slative budgetary ratios as, for example, for every increase in
fifteen student majors, the school will be entitled to one profes-
sional personnel, the internal management of the school will have to
reallocate such a budget so as to be able to effectively execute all
of the sub-systems in the organization. It would no longer be an
automatic allocation of funds into a teaching function, in other
words, it would not necessarily hold to a fixed ratio of a teaching
function of, for example, thirty students per faculty man. Or, as
one implements the METEP program and moves from a traditional orga-
nizational programming process, which is largely academic in nature,
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changed functions. One may recall that the traditional organization-
al structure was organized along disciplinary lines, or one may have
an elementary education unit, a secondary education unit, etc. within
a school of education. Within any one of these units, for example,
elementary education, this might break down to a math unit, a social
studies unit, a literature unit, etc.
The new functions which derive from the previous analysis are:
1) client analysis or intelligence unit; 2) the information sub-
system; 3) financial analysis with simulation; 4) promotion; 5) per-
sonnel; 6) space and equipment; 7) research and development; 8) quali-
ty control, and 9) flexible scheduling. In terms of administrative
structure, one would have not only a director of the elementary unit,
but an administrative supervisor to administer what are generally
within the academic setting considered administrative functions, and
an academic supervisor to supervise that might be viewed as academic
functions, although the distinction being made is quite arbitrary.
Characteristics of METEP Educational Programming
System and Organizational Processing Terms . In terms of organization-
al structure, function, and process, the closest analogue to METEP
would be the modern non-profit enterprise. Instead of a single func-
tion - teaching - one introduces organizational specialization and
differentiation. Program development is no longer an individual un-
dertaking of a single faculty man, which is the guild concept, but is
a total organizational effort. One introduces differentiated func-
tions within the organization. The striking characteristic of the
traditional organizational structure of either schools of education or
universities is that they are so primitive in the sense that they
basically incorporate a single function— that of teaching. This might
be similar to the very early business enterprises that had one func-
tion
—
production, or the very early hospitals that had a single func-
tion—nursing. However, as one views the history of the development
of organizations, what is striking is that with this development comes
increasing functional differentiation and greater specialization.
With the introduction of new functions, of course, one would
have to develop a differentiated staff to perform the various func-
tions. Training qualifications and rewards of the staff would have
to fit the functions to be performed. Within the METEP model one
would, for example, want a financial analyst to work full time in
forecasting, program budget, preparation of investment analysis, etc.
Or, similarly, given the unique qualifications of the individual, an
individual might work full time in research and development in the
creation of new programs. In other words, one would not have a sin-
gle role of professor, who is currently expected to do everything.
While it may be necessary because of university restrictions to main-
tain the professorial role structure in the form of assistant, as-
sociate, and full professor, this analysis is not so much concerned
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one begins to build up other functions, and presumably the organiza-
tional budget would have to reflect such a development.
If the educational process is to become more productive, the
amount of resource devoted directly to a teaching or educator sub-
system has to be reduced. Or, over time, if all the other sub-systems
operate effectively (finance, R & D, promotion, evaluation, intelli-
gence, etc.), they should develop programs that provide more effective
education at reduced costs. Thus, over t*ime, the teacher-student
ratio in the educator should increase from 30 to 1 to 60 to 1 or 170
to 1, while at the same time, the educational output is improving in
the form of a better product. The holding to fixed teacher ratios
precludes the possibility of introducing improvements into the system.
Industry, over time, has been able to deliver better products at less
direct unit labor costs. The number of employees in manufacturing
has been going down for years. The reason that this is possible is
because of the effectiveness of other sub-systems—finance, industrial
engineering, engineering, marketing, etc.
Turning once again to the fundamental problem of developing an
adaptive and responsive educational programming system, certainly the
METEP model eliminates the definiencies of the traditional and con-
stitutes an increment in the state of the art. The METEP model is an
open system in terms of environmental demands and changes. It will
naturally and automatically respond to client demands and programs
will be developed in terms of these client demands. This is assured
through the development of new organizational functions and processes.
No longer will one have a static, non-responsive system divorced from
the society of which it is a part. The METEP model represents an at-
tempt, in terms of organizational processes, to move the university
into the twentieth century by changing it from a guild system, which
is essentially Medieval in orientation (a fact in which many faculty
incidentally, take great pride) to an organizational form that more
nearly characterizes our more modern organizations.
The proposed system will also provide a set of benefits to all
of its various clients; it is concerned with educational, economic,
and social values in addition to the traditional academic values.
The relative academic standing of the system or the particular acade-
mic reputation of the faculty is not necessarily of overriding con-
cern. One of the underlying assumptions of the METEP system is that
schools of education exist to serve society rather than society ex-
isting to serve schools of education. Further, a considerable
measure of consummer sovereignty is provided in the system on the
assumption that clients, he they students in the program, public
school children, parents of children in school, or public school
teachers, know perhaps better than anyone else what their best in-
terest is. The concept of "the professional educator knows best" in
terms of how society ought to operate, what students want or should
want, what parents should put up with or what they should pay is
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being seriously questioned. Our unfortunate experience has
been that
when we permit one group to determine what is best for all
other
groups they tend to devise a system which enhances their own profes
sional interest.
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The Management System
On the conceptual level, how will the management system be inte-
grated with other systems or how can we assure some compatibility
between the management system and the other subsystems of METEP? See
Figure 5, Management System in relation to other systems METEP. In
our previous functional analysis, one can assume that there will exist
a client and environmental analysis unit, a research and development
unit, a financial analysis unit, a consensus unit, a promotion unit
and so on. Let us further assume that as we look down the road, these
are ongoing, operating functions. That is, let us suppose five years
from now, there exists within METEP, a staff or a function that per-
forms extensive client demand analysis. Still another function, re-
search and development ,would be doing extensive work in new education-
al program developments, etc. It is further assumed that in charge of
each of these functions is a manager or an individual who will be
assigned responsibility for solving any organizational or METEP pro-
blems that might arise either within these functions or between these
functions. Thus, we might have a market research manager, an engineer
ing manager for research and development, a financial manager for fi-
nancial analysis, a consensus manager, a promotional manager, etc.
These need not be separate individuals. As a matter of fact, you may
have because of the size of operations only one or two. We are only
delineating the managerial function at this particular time. Let us
further assume that within five years (and here we are viewing the
METEP Model as an emerging system) a fairly clear set of expected out-
puts with rather definite output specifications will have emerged in
terms of client demand analysis, as part of the expected output we may
expect within the school system. And that is where, for example. Span
ish American parents want Spanish introduced in the schools, etc.
Further, on an input basis, the client demand analysis unit has been
funded to carry out ethnic analysis at the parental level.
A similar stage would exist insofar as the other functions were
concerned, i.e., R and D would be funded to produce two or three new
education programs every year, perhaps one in the language arts, media
or social studies. Financial analysis would be programmed to produce
various kinds of investment alternatives in terms of proposed R and D
programming projects.
We further assume that five years from now we would have a moni-
toring or auditing unit which would be able not only to audit program
payoff but functional payoff. This unit would be able to measure the
actual output of such operating functions as client demand analysis,
R and D, financial analysis, consensus, etc. Obviously errors would
347
PUW
H
§
co
H
CO
>4
CO
g
33H
o
OH
53OM
<!
.J
g
M
H
CO
>-!
CO
H
2:
wO
<
(P>
0)
5-4
2
ao
-H
Pn
42
O CU
5-1 5-i
P-i 53
T—
(
6 'd
aj coU tH
cn
5-i
CO o
r—
1
c0
•U
T3 d
C QJ
CO P 03
2 •H
0 03
d 5-1
0) •H r—
I
•H > c0
1—
1
CJ
d
w -3
348
be generated here in that the difference between actual and expected
output would represent system failure at the subsystem level. Such
systems failure at the subsystems level would feed into the management
system and be assigned, depending on where such error originates, to
the manager who is responsible for solving problems relating to that
particular function. One may find defects in the manner in which client
demand analysis is carried out vis a vis, for example, ethnic groups;
that is, the wrong data or conclusions were drawn from such analysis.
One will find in certain research and development or program design
where the defective programs were designed or incorrect investment anal-
ysis were made. It would be the responsibility qf the manager in charge
of these areas to correct subsystems failure. Thus, the problem will
come into the management system, a solution would be devised, would be
inserted into the function. (See Figure 5). Finally, the solution
would be audited and presumably the actual expected output would then
be equal and the problem would be eliminated.
If one views Figure 6, METEP Management System - Example, we see
the management system generating a solution in somewhat greater detail,
with the initial problem being generated from a source other than the
monitoring or auditing unit. Presumably, the management system is go-
ing to involve problem raising on the part not only of its monitoring
unit, but various groups that would be involved in the system such as
faculty, students, deans, staff, perhaps government officials, employ-
ees, etc. Thus, as we see a student flowing through the system, he may
be unhappy about guidance or the educator or the manner in which he has
been placed and he may complain, which then would generate a problem
which would feed into what would be a problem raising mechanism which
would pick up effectively his complaints or concerns with any part or
any subsystem of the total METEP system. These problems would go to
the coordinating unit. The problem would be assigned to the manager
in charge of that particular subsystem - it may be student guidance,
the educator, placement, or what have you. The problem solver would
generate or develop a solution which would, if necessary, go through
consensus and authorization, the solution would then be implemented
and one notes here it feeds back into the operating subsystems
, the
solution is then subsequently audited in terms of its expected con-
sequences
.
In terms of estimating costs of the management system five years
hence, this would be largely speculative in nature. However, if one
looks at Figure 4, METEP Organizational Structure, in terms of rather
traditional organizational analysis, the assumption here is the admini-
strative segment would, consist largely of three full-time individuals
plus some part time effort on the part of such systems such as client
analysis, information, financial analysis, simulation, placement, etc.
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The assumption is also made that the METEP Model will have to carry
its entire management staff, that is, in terms of functions to be
performed or that these functions should not be centralized in the
school of education. If they were centralized, then presumably the
administrative segment might be spread over programs in addition to
the METEP Program as an overhead item and thus reduce its costs.
Since it is not clear at this time, either, what the nature of the or-
ganizational structure of the entire school will be, Figure 4 in terms
of organizational structure appears to be reasonable. In other words
the budget will have to provide for at least three full-time adminis-
trators and a significant portion of part-time administration.
It’s fairly apparent in order to estimate the future cost of a
management system and to develop a budget for such a system one has
to know within a given time period the total number of problems which
the management systems would have to solve, the average time it takes
to solve a problem, and the average cost per some time unit. Thus, for
example, if in requesting funding for the management system for next
year, fiscal year 1970 or '71, if we, for example, knew in that time
period that 200 problems would arise over the year and that each pro-
blem on an average took 20 hours to solve; this would mean that we
would have to budget 4000 man hours of managerial time. Assuming
that managerial time costs $10 an hour in direct labor costs, insofar
as the system is concerned, we would then request a $40,000 budget.
However, we are at the initial stages of setting up the manage-
ment system and ultimately in order to develop the kind of budgeting
that has just been noted, extensive documentation in the form of
ledger, control boards, forms, production schedules, delineation of
what is to be considered managerial time would have to be established.
In other words, the whole area of measurability in terms of the man-
agement system is currently being worked on and no historical data
exists, so that no forecasts can be made as to potential problem de-
mand on the managerial system. It should be not«d that the rough
estimates made above as to budget requests are consistent with present
accounting practices which view management as part of the overhead
and as such provide very little operating guidance as to number or
type of managers. Thus, even with this rough approximation, it is
consistent with the present state of the budgeting art.
351
PLANNED EFFECTIVE DECISION MAKING
The entire METEP Model is viewed aa a learning system or one
which on the baais of its experience can self-correct ita operationa
ao aa to make more productive, however productivity ia defined. The
management aubayatem ia no exception, in that a management redeaign
capability would be conaidered a permanent part of the METEP Model or
the management ayatem of the METEP Model in the form of organizational
planning. Thus
,
if one looks at Figure 7, Redesign of the Man-
agement System, one finds basically three subsystems. One, of course,
would be the operating system which is the School of Education which
will generate certain operating problems which are fed into the man-
agement system and solutions are generated to correct operation. This
has already been reviewed in Figure 5 and 6 of this report and Figure
2 of previous Final Report. Viewing the METEP Model as a fully deve-
loped one, let's say five years from now, at that time there would
exist a certain expected value output from the point of the management
system both in terms of the quantity and the quality of solutions pro-
duced. One may find, for example, that an error may exist in the
management system as the actual value and the expected value of the
system may be considerably different. These, then, would constitute
management problems and would fit into the organizational planning
unit that would be concerned in the main with devising administrative
solutions which would feed back into the management system and hope-
fully would correct management system deficiency.
In a very general way we might review how current redesign of the
management system might operate. Starting with the School of Educa-
tion at the bottom of the chart we might look to expected value of
output on some time unit basis. Suppose in the METEP Model one is
looking at the language arts program and we are dealing with METEP
here as being essentially a programming producing unit. Let us
further assume that the METEP market in its largest sense constitutes
the 25,000 local school systems in the United States and the 30
million children in grade school. Let us further assume in setting
up for the next two years starting with January of 1970 that R and D
and language arts will produce new pedagogical techniques that will
result in an improvement of 15% in reading capability on the part of
the average child. Let us further assume that as an objective with-
in the next two years this new pedagogy can be implemented or that
at least 2 million children will be affected. Let's further assume
that a currently average cost of current teaching of reading runs
about $200 a year per student and thus over the next two years the
expected value of the language arts program in saving money would be
120 million dollars in two years or 60 million dollars in one year.
Or to rephrase this, in terms of R and D in the School of Education,
value of the invention is 30 dollars per child and we're going to
affect 2 million children.
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However if, in terms of this program, instead of achieving ex-
pected values of 120 million dollars over two years or 60 million
dollars per year, one received 25 million dollars a year or a total
of 100 million dollars a year? An error would exist between actual
and expected value of approximately 70 million dollars. Obviously
in our operating systems there must be considerable error problems or
subsystems failure or we wouldn’t have such a differential, assuming these
problems are being fed into the management system. Going into subse-
quent time periods then in terms of expected value of solution output
or management system output we want this management to reduce
this 70 million dollar error in the operating systems. Thus we might
have as an expected value of the management system solution output per
year of 20 million dollars which means in the subsequent three years
the error of 70 million dollars should be eliminated. Looking again
at the operation systems of the School of Education at the end of the
five year period the expected value of output is 110 million dollars
and actual value of output should be also 120 million dollars.
Let us suppose that at a subsequent time instead of expected
value solutions output of 20 million dollars per year, one achieves
the actual value solution output of about 10 million dollars a year
(see Figure 7) . This error now constitutes managerial or administrative
problems or errors in the management subsystem which is generated into
organizational planning which in turn must delineate certain kinds of
solutions in order to ultimately eliminate the error or system.
Returning once again to the initial problem where one has an
expected value output of 60 million dollars and actual value output
of 25 million in the language arts program this error is fed back into
the management system. There may exist in all the subsystems defici-
encies causing this error. Thus the client demand analysis may have
overestimated the demand for new pedagogy in language arts. The en-
gineering section may have made errors in terms of the productivity
of the technique. It may not have actually increased reading capabil-
ity 15% once introduced in the field, but only 10%. Finance may have
made errors in forcasting how quickly one could gear up to deliver
the system to various school systems. The marketing and promotion
people may have been optimistic about how rapidly they could intro-
duce this into school systems and made errors in their analysis, or
they estimated they could deliver and implement a program for 2 million
children a year and perhaps more realistically it should have been a
million and so on. In other words the fact that we have a gross error
in the language arts expected value over a two year period of 70 mil-
lion dollars is really only symptomatic of a series of errors or de-
ficiencies thay may exist in all the other subsystems which taken
together aggregate 70 million dollars over the two year period.
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ESTIMATED AGGREGATE VALUE OF METEP AS A DIFFERENTIAL IMPROVEMENT
IN THE STATE OF THE ART OF EDUCATIONAL PROGRAMMING
It may be recalled that it was suggested that the METEP Model
constitutes an improvement in the state of the art of educational
programming systems. It is definitely an improvement in the state of
the art of producing and delivering improved educational innovations.
Let us consider the METEP Model as a basically R and D shop that de-
velops and delivers new and useful educational programs. In terms of
demand analysis versus potential payoff of new programming which the
METEP Model is geared to produce, assume that demand analysis finds
that 30 million children in grade schools spend an equal amount of
their time in grades 1 through 8 in language arts, social studies,
math and science. Assuming that the cost is now running about 800
dollars per child per year (about 200 dollars per child per year for
each of the programs - science, math, social studies and language arts)
for 30 million children, our current expenditures on these programs
are 24 billion dollars a year. Thus, 24 billion dollars would repre-
sent a total potential program market. Let us suppose that one could
develop an educational or technological programming system which in
the language arts could improve the teaching of reading 10% and install
this improvement throughout the country in five years. Such improve-
ment over the five year period would represent a 600 million dollar
saving or improvement in teaching. In terms of different organization-
al or administrative process one should be able to measure the total
educational consequences in terms of the development and delivery of
new educational techniques. One is more likely under the METEP Model
to develop, deliver and install new educational programs than you are
under the present state of administrative and organizational develop-
ment in the educational field.
Based on the guild organization already noted, schools of educa-
tion are not organized to develop and deliver new and improved educa-
tional programs to local education systems, that will result in signi-
ficant improvements in these systems.
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FEASIBILITY OF AN EMERGING MANAGEMENT SYSTEM
The management component of the METEP model has been described
as a two part process of organization development, implementation and
redesign over a five year period. New and improved existing organ-
ization functions were recommended (.e.g., client demand analysis,
research and development of education programs, new program promo-
tion and PPB in the financial function) in order to prevent newly
generated programs from receding in time into the ranks of the well-
established and eventually frozen in a form which is not responsive
to clients: or the environment they were intended to serve. This part
of organization development is to be matched with the concurrent
emergence of a planned effective decision making process which will
hereafter be referred to simply as the management system. As has
already been conceptualized as an organization problem solving pro-
cess (see Figure 3), it is the latter - the management system - that
we are primarily concerned with in this discussion.
The problem at hand is, of course, whether or not the management
system that emerges over a five year period can feasibly solve the
organization problems that the METEP model will generate. Although
our initial test system is necessarily based on a set of highly
arbitrary standards and assumptions, we believe for the reasons
discussed earlier in this section that the suggested conceptual model
is a feasible point from which to begin. Since we rely heavily on
redesign of the initial test system over a five year period, the
feasibility of the management system as it emerges can realistically
be ruled on in terms of economic, human and technical limits actually
imposed throughout the implementation period.
We believe the most glaring design deficiency at this point in
time to be lack of measurability of the initial test system. In
terms of the prototype system recommended herein, metrics is several
steps behind conceptualization. The system designer's ability to
rule out infeasible model alternatives depends critically on the
availability of historical data on the performance of the management
system as it emerges. An essential part of providing some assurance
of maintaining feasible design is, therefore, the provision during
implementation of the means to generate historical data which is
required as a basis for redesign. The importance of the measurement
problem can be seen against the background of monetary, hpman and
technical constraints within which the system will emerge.
Budgetary Restrictions . Management costs (in the sense of manage-
ment problem solving activities) are appropriately part of education
program costs with the quantity of solution outputs (decisions) gen-
erated by the system. Organization problem input and solution out-
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put volume is in turn related, in presumably measurable ways, to
changes in program (s) size from year-to-year and to changes in
variety or mix of education programs over time. As discussed
earlier in this section, the future expected costs (over the five
year period) can be obtained through knowledge of the total number
of problems the management system would be expected to solve, the
average time required for various types of organization problems
and the average cost per time unit.
Personnel . Under the major premise that we can approach reasonably
systematic management of decision making in the METEP organization,
we must ruDt only rationally allocate problem solvers over the pro-
blems to be solved, but also cb so within restrictions imposed by the
quality and quantity of managerial personnel. Infeasible system
performance can be caused by deficiencies in management performance
rather than system design. Indices or measures of skills required
and of current managerial performance must be developed in order to
distinguish between design infeasibility and infeasibility associa-
ted with management skill deficiencies. If foresight is applied to
system measurement, this is a basic data problem which can provide
the informative detail (through essentially qualitative measures)
needed to evaluate the more productive alternative uses of current
managers in problem solving as well as forecasting personnel re-
quirements
.
Technical Restrictions . In addition to human limitations, the
quantity and quality of solution output's generated by the management
system depends on the ability to specify the management information
for problem solving required, in advance of the need. This problem
of the kind and variety of management information must be searched
and judged in terms of cost/effectiveness and within the technical
limits imposed by the concurrently emergent capabilities of the
management information sub-system and the range of data and reports
it can feasibly provide. This general problem will be referred to
again in Section III - Information Systems.
Initial Test Design Measurability . The general system measurement
problem touches not only the problem solving itself, but also the
design of all monitoring mechanisms associated with the outputs of
each functional activity in the organization and with the retrieval
of external intelligence data from the various client groups. Our
attention in 'this discussion, however, is given to the measurement
problems associated with the management problem solving and its
solutions
.
Documentation (nature of the problem solving process ) . The ultimate
achievement of an elevated model requires that the nature of the
organization's problem solving tasks be specified as the tasks, or
steps, involved. This has already been specified conceptually (see
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Figure 3)
,
but not in terms of precisely what steps various types of
problems raised will follow or what will be the procedures followed
at each point and who will have or share responsibility for perfor-
mance. For example, some problems may bypass authorization because
their expected solution may require little or no allocation of fiana-
cial or other resources. Or, certain problems and solutions devised
may not jointly involve or affect other managers or functional acti-
vities thus perhaps eliminating the necessity of running solution
alternatives through the organization concensus functions. Certain
problems may better be processed where the sequence of authority and
concensus may usefully be reversed. Moreover, we can anticipate
problems of day-to-day operating nature that may very well avoid
the entire organization problem solving process and remain fully
decentralized and in the control of the particular manager of the
functional area involved. We would also expect certain problems to
be of repetitive nature for which an acceptable solution may in a
certain sense become a programmed solution and therefore solved only
once. Under the assumption then, that the system designer can learn
to specify the detailed nature of the problem solving steps and
improve the process in terms of sequence, and the organization
problems associated with a sequence, the integration of organization
problem solving activities can be feasibly planned over time. Given
human, monetary and technical resource limits that will arise, the
accumulation and analysis of such basic data should permit sufficient
control over the test model as well as the potential means to maxi-
mize the volume of solutions outputs and to minimize average time
while increasing the value of solutions over time.
What is required at the time of implementation is a simple,
inexpensive form of problem processing documentation which would
serve as problem scheduling and control tests. Facsimiles of such
tools are shown in Figures 8 and 9. Using Figure 8 as a guide,
the master control board would be maintained in the control unit,
or by its coordinator. As problems are initially raised, either
through monitored outputs of operating functions, externally raised
problems, or by the organization members, each would be documented
and specified as to problem definition, the nature and likely cause
and when possible, the specifications of the expected solution.
Written, recorded problems would be assigned, in most cases, direct-
ly to the manager concerned, assuming of course, a programmed solu-
tion does not already exist. Documentation, scheduling and control
throughout the problem solving process as indicated by items in the
master control board would permit "problem runs" to be actively
managed and analyzed in order to reveal opportunities for system
redesign if necessary. Historical data on "test runs" should reveal
to the system designer whether or not the test system will perform
reliably, that is, solutions will be generated within an acceptable
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FIGURE 9
PROBLEM PROGRESS REPORT
(BY MANAGER)
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mentation
Audit
362
FIGURE 9 (Cont'd)
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range defined in terms of volume, cost and value of solutions. Mea-
surability, moreover, must also permit the designer to rule on the
stability of the system as program size changes, or organization
structure changes or unexpected surges in problem input volume occur
and still maintain a relatively stable state of solution output.
The ultimate emergence of an organization planning function
described earlier will provide the essential integrating function,
or management of the management system. This function is an innova-
tive way to reconcile the needs for specialization in the METEP or-
ganization with the need for integration of total organization effort.
Assuming that over the five year period the actively managed manage-
ment system can develop expected solution standards, and given the
achievement of system measurability, this organization function, as
explained earlier, provides the device for controlling the management
system in terms of the quality and value of its solutions.
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Management As An Emerging System
Given a five year development METEP Program, what will be the nature
of planned management development in this time period? In order to an-
swer this question we might consider three sub-questions: 1) what is the
nature of our present managerial capability, 2) what type of capability
do we want to develop, given the rationale or overview in terms of a
total educational programming system and 3) how would we determine
whether or not we have achieved our managerial objectives in the five
year developmental period.
Present Management Systems and Functions of METEP . One would logically
expect that the nature of the managerial thrust would reflect in large
measure the nature of the organizational function to be managed. The
METEP project reflects this phenomenon. METEP has been essentially a re-
search and development effort. The most appropriate type of management
for such an effort is what we have come to call project or program
management
We might briefly look at what a research and development function
is in an organizational context, as distinct from a financial function,
a personnel function or a client demand analysis function. The purpose
of the research and development effort is to produce productive education-
al innovations or programs — to improve the state of the pedagogical
art. Such a research operation usually consists of a series of small re-
search teams working in particular areas on specific educational pro-
blems. This has been the case with the METEP project and thus, in the
pedagogical area: one finds a team working on Language Arts, another
team on Human Relations skills, and another team on the teaching of Math-
ematics, and so on. In addition, one finds teams working on simulation,
information systems, management systems, et cetera. Although the first
phase of the METEP Project is concerned with planning or design, it is
hoped that these plans and designs will be innovative and productive.
The characteristics of the management of such a function emerge in
large measure from the nature of the research and development function.
Because the essential output of this function is productive educational
innovation - it is important that the manager of the project encourage
and develop a free and creative environment for the researcher, in order
to ensure a high productivity of educational innovation. The nature of
the managerial process concerning the research and development function
can be determined in part from noting the nature of the creative process
itself
.
Concerning the creative process, Anne Roe noted,
"The (creative) process is intimate and personal and char-
acteristically takes place not at the level of full consciousness
but at subconsciousness or preconscious levels. Many effective
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scientists and artists have learned a few techniques which may re-
duce interference with it but no one to my knowledge has discovered
any means by which he can set it in motion at will."
It is probable that the fundamentals of the creative process
are the same in all fields, but in those fields in which advance
in knowledge is necessary there is an additional requirement - this
is the need for a large store of knowledge and experience. The
broader the scientist's experience and the more extensive his stock
of knowledge, the greater the possibility of a real breakthrough.
The creative process involves a scanning or searching through
stocks of stored memories. There seems to be a rather short limit
to the possibility of very significant advance through voluntary,
logical scanning of these stores. For one thing, they vary en-
ormously in their accessibility to conscious recall and in the
specificity of their connection, so that reliance upon conscious,
orderly, logical thinking is not likely to produce many results at
this stage, however essential such procedures may become later in
the verification. This scanning is typically for patterns and com-
plex associations, rather than for isolated units. It may be, how-
ever, that a small unit acts as sort of a key to the pattern. What
seems to happen, in creative efforts in science as well as in
every other field, is that the individual enters a state in which
logical thinking is submerged and which thought is pre-logical.
Such thought is described as rambling largely because it typically
tries seemingly illogical and distantly related materials, and it
often makes major advances in just this way. It is not fully ran-
dom, however, because it is goal-directed and because even in this
preconscious work there is appropriate selection and rejection of
available connnections
. This stage of the creative process is ac-
companied by a generally confused or vague state of preoccupation,
or varying degree of depth; it is well described as 'stewing’. It
is this stage which apparently cannot be hurried or controlled.
Although termination of this stage (finding a solution or
'getting insight' as it is often called) quite frequently occurs in
a moment of dispersed attention, it apparently does not help to
induce a state of dispersed attention in the hope of provoking a
quicker end to the process. It should be added that while insights
do frequently occur 'in a flash', they need not do so, and that the
process is the same whether or not the insight turns out to have
validity .
^
1
In "The Psychology of the Scientist", The New Scientist , Paul C.
Obler and Herman A. Estrin, Eds., (Garden City, N.Y., 1962) pp. 86-88
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Given the nature of the creative process what type of organizational
environment is believed to be most productive?
Professor Orth has suggested five basic components of a creative in-
dustrial research climate. The first is the necessity to accept the
status of the researcher. This involves permitting considerable freedom
to the researcher in the decision making process concerning the research
activity, and also the acceptance of the researcher as an equal. The
second basic element for a creative research setting is appropriate fa-
cilities and assignments: specifically, good laboratory facitilites,
colleagues of high professional stature, and work assignments of interest
to scientists. An other factor concerns the relationship between the
administrator and researcher. Highly creative scientists do not con-
sider themselves as employees, but rather as professionals. As such,
they believe that they should be served by the organization for which
they work, rather than be regulated by them.
Another characteristic of a successful industrial research climate
is the opportunity for mobility along the continumm - from basic research,
through applied research, to development by the researcher as his or-
ientation and interests change.
The final important characteristic noted by Orth et al. is the need
on management's part to recognize the importance of research effort.
^
While final judgment cannot be made at this time as to how innovative
the METEP effort has been, both in terms of the quantity and the quality
of educational innovations suggested in all of METEP' s dimensions, there
is little question that there has been a conscientious, consistent at-
tempt on the part of the management of the School of Education, (par-
ticularly as it relates to this project) to create an organizational en-
vironment that would maximize innovative output. The present leader-
ship style is entirely consistent with the desired managerial R and D
model noted above. Researchers have been encouraged to be as free as
they like. New ideas were encouraged and no matter how far fetched,
initially, were given serious consideration. Researchers were encouraged
to innovate through the search and exploration of possible avenues
which fell outside of the traditional educational approaches and/or dis-
ciplines. It was a deliberate managerial strategy to avoid early
closure, or to move too early to freeze design, which might preclude
significant innovation.
Thus, the mission of the project and the style and techniques of
management of the project were always kept in mind to produce effective
educational innovations. For the most part, each research team was
Charles Orth, John C. Bailey, Francis W. Wolek, Administering
Research and Development
,
(Homewood, 111., 1964), p. 336.
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granted considerable freedom in terms of developing that product which
the research team felt was best. The managerial effort was directed
toward creating appropriate facilities, and providing stimulating col-
leagues of similar interest. Underlying the managerial effort of the
project has been the commitment to the idea that if we are to have a
better, more productive undergraduate program in education, it will have
to be invented.
Emergence of METEP as an Educational Programming System . The second
question is, where do we go in the next five years? The basic question
to be answered relates to planned organizational growth. Specifically,
what organizational functions should be developed, in addition to those
which presently exist? The basic function which currently exists is
production or teaching. The educator, the research and development
function is currently evolving.
In the next five year period, in order to develop a total education-
al programming system, in addition to a research and development and ed-
ucator function, it will be necessary also to develop a client demand an-
alysis function, finance, personnel, space, consensus, promotion and
delivery, and finally, program review. To have systematic and planned
growth, these functions must be introduced. What stages are logically
required for developing the additionally needed functions? At the out-
set, permanent functional managers must be obtained. These individuals
would be responsible for the designing or planning of how a specific
function is to be executed. For example, the financial manager has to
plan or design how budgets are to be put together, programs defined, how
investment decisions are to be made, how budget data is to be scheduled,
coordinated, and so forth.
Besides planning, managers of these additional organizational
functions implement the plans. They organize potential staff and hire
trained personnel to execute the planned function. In addition, the
managers supervise day-to-day operations to resolve incidental problems
that may arise and finally, they control or monitor the function to as-
sure that it performs or produces as expected. Insofar as the organ-
izational functions are concerned, it is assumed that over a five year
period each of the organizational functions would have a set of expected
outputs. Thus, viewing the research and development function in any
given year there would be certain expectations as to the number and
quality of innovations to be produced. Financial management would have
a set of expectations as to the amount of money that might be saved
through effective financial analysis. Similarly, promotion function
should have an expectation. as to the number of innovations introduced
in the school systems. And if these expectations were not met, this
would create a managerial problem which would be fed back to the manager,
who would review his work either in terms of design staffing or in
terms of functional objectives, to assure that in subsequent time periods,
functional objectives will be achieved.
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This, of course, means that as additional functions are added to
the METEP effort, managerial staff will move from essentially a project
management motif or style, to a multiple management function. Specifically,
in terms of managerial capability and staff, the project has to fund,
in addition to research and development which currently exists, ad-
ditional management for augmented organizational functions. Once this
happens, it is reasonable to expect that by increasing managerial dif-
ferentiation, ultimately a new managerial function wULL he intxo.duced:
the management of the managerial function itself.
Time Projections . How long will it take before the additional functions
become operational? This depends of course, on the size of the functions,
the number of employees and the problem solving load within the function.
In terms of time sequence, assume that it will take approximately
six months to find and hire qualified functional management. Further
assume that they will devote at least one year to the planning and an-
alysis of their functions. It might then take them six months to im-
plement their plans, which will relate to organizing, staffing and ac-
quiring the resources needed. Plans have to be approved through the
consensus and authorization steps. Thus, additional organizational
functions, in terms of finance, client demand analysis, program review
or program promotion, etc. might not be operational for at least two
years. However, given a five year development plan, operational
functions can be monitored for-the last three years of the. program, so
as to improve functional productivity.
In terms of managerial selection and development, the next im-
mediate stage is to find qualified managers for the organizational
functions to be created. It would seem at the outset, that one might
concentrate upon functional skills, rather than disciplinary skills. Al-
though the administration of an educational operation is important in-
sofar as management of the specific functions is concerned, the pro-
fessional educator would not be recruited as a manager or administrator,
unless that person has the requisite functional skills. Therefore, in
hiring a manager to develop the financial area, the concern is es-
sentially for a manager with financial training, experience, and skills.
Such an individual may not emefrge from the field of education at all.
Once there has been a decision as to what functions are to be de-
veloped, there follows the problem of developing position descriptions
for managers, delineating both the task that is to be performed and the
qualifications necessary to perform this task. Such position descriptions
amplify the organizational chart and structure of the METEP project. For
example, in hiring a promotion manager, an individual who had training
and experience in public relations, advertising, media, selliig, and so
forth would be sought.
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How to Assure Managerial Objectives Are Met . Given the time projections
noted above, the new functions will become operational in approximately
two years. In operation, the total managerial system will be monitored
as noted under section, "Plan Effective Decision Making", and specifical-
ly Figure 7 of that section. Or, given the objective function of the ed-
ucational programming system, over time, the managerial system has to
produce a solution output in terms of that designated objective function.
For example, if one of the requirements of the total educational
programming system is to reduce the cost of training, presumably a
solution output over time will effectively do this. If another ob-
jective function is to produce effective educational innovations and
deliver these to the school systems across the country, then, the systems
solution output will contribute to that educational objective. A
system will exist to monitor functional managers to ascertain the ex-
tent to which their management solution outputs are contributing to the
total educational programming system.
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Generalizing the Model Elementary Teacher Education
Program Model - A Two Organizational Analysis
The purpose of this section is to illustrate how the Model Elemen-
tary Teacher Education Program (METEP) Model and its organizational ad-
ministrative features can be generalized and applied to an array of ed-
ucational settings. Specifically, the attempt will be made to illus-
trate how two educational organizations, the school of education and any
given local school system can be coupled by using the METEP Model (See
Figure 10). In this illustration, one of the basic functions of the
school of education is to develop or invent and deliver new, improved ed-
ucational programs. (Other terms have been used insofar as the function
is concerned: social and educational change agent, educational revolution.
However, the terms invention and delivery of new and improved educational
technology seem to be somewhat more precise.) And although the school of
education may have other outputs and concerns, fpr the purposes of this
analysis, it will be viewed as a basic research and development unit.
Looking at the chart Generalizing the METEP Model - Two Organiza-
tions - one sees the organizational administrative METEP Model applied
to a local school system. Since the subsystems of this model have al-
ready been explained, they will not be reviewed here. What is of con-
cern are those subsystems in the local school system that will be coupled
with the school of education in terms of programming change. One should
note that there are three entry subsystems at which point the local
school system is linked to the school of education. The first would
relate to program revision or the engineering unit; the second is the
personnel or manpower unit; and the third is the evaluator unit. We
might look at each of these subsystems as programming linking units.
New educational programs can be packaged and delivered in two or three
ways. One package would be in some form of media: books
,
films, lectures
or television. Another form in which new programs can be packaged is to
transmit the new programs through students at the school of education.
These students will be hired and placed in the local school systems and
will utilize the new material. The thrid way is to take the existing
personnel and imprint the new programs in the form of in-service training.
Returning to our chart, in the subsystems program revision, one
assumes the existence of a program design capability in the local
school system or an engineering function. This function, on the
basis of client analysis, can take the existing educational techniques
and combine them into an acceptable and effective program in terms of
unique client demands and unique constraints of the particular local
school system. Rather, the local engineering group would have an
array of educational techniques on the shelf, as it were, and given
particular demands they would have the design capability of selecting
and utilizing the correct shelf items. To use a rough analogy, we
might view the local school systems as a special machine job shop
with an array of various tools. When a customer submits a particular
order, the engineer in the shop can draw up a blueprint which utilizes
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the various machine tools available to produce that the customer
desires. This engineer, however, is not inventing new tools. Because
different local school systems have different clients and client
needs, that is, one school may be in a ghetto, while another school
may be in a very high income suburb, local engineering units will
require a different program mix to produce the desired output.
Irrespective of the different environmental conditions of local
school systems, what is postulated here is that schools of education
as basic R and D units are continuously producing educational
innovations that are flowing to local school systems. What is of
significance in delivery terms is that the school of education has
a promotion unit that is in the field explaining its latest new
programming approaches, and presumably, this unit constitutes a kind
of output or delivery unit for the school of education. This field
group would.be explaining or promoting the new technology to the
local "engineer" which is the program input unit of the local
school system. In this way the two systems become coupled. Thus,
the METEP Model assumes a field staff or marketing staff which on
the basis of its current successful research, would be going from
local school system to local school system selling or demonstrating
such new techniques as differentiated staffing, instructional altern-
atives, use of performance criteria, various media, et cetera.
Assuming that the local engineering unit found these techniques to be
productive, and redesigned programs along these lines and processed
these programs through the local system, a demand would be generated
for either new manpower or the retraining of existing manpower in
terms of new technology.
This brings us to the personnel subsystem. At this point, once
again the school of education may become involved in terms of convert-
ing the innnovations into human behavior through. its own educational
programs
.
The last subsystem to become involved with the school of education
would be the evaluator. One assumes here the existence of a subsystem,
which in terms of the rest of the system, can generate educational
problems which the METEP field staff would pick up and redirect back
to the school of education. The school of education, in turn, would
invent new programs to meet the needs of the local school system. A
technological gap would exist. Present shelf items would be inadequate.
An obvious case might be ghetto schools where the existing educational
technology is clearly inadequate in terms of what these schools would
like to accomplish. Assuming such R and D could be funded and given
the creative impulse of the school of education, a new program would be
developed in terms of local school system needs which would be promoted
or channeled through the marketing and promotion field staff back into
the local school system at the program revision point.
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Thus, we have a closed, improving programming system between local
school systems and the school of education using the METEP Model as
the basic device to couple these two systems. The above view has been
approached largely in terms of the point of view of the user of the
programs, the local school system, rather than the producer of the pro-
grams, the school of education, which has been the essential thrust in
other parts of this report. A rationale for the METEP Programming Model
is included in the Appendix.
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Summary - Implementation of Emerging Organizational
Functions And Management System
The purpose of organization is to execute plans. Thus far, a
year and half has been devoted to program planning of METEP . Phase
III will continue program development while at the same time develop-
ing an organization to execute those plans. Currently there exists a
METEP Project Management which has been directing the Phase II opera-
tions. If one looks at Figure 11 the present organizational form can
be seen. There is a Project Director, Assistant Project Director in
a staff position and a series of planning groups reporting directly to
the Project Director.
Within a year the organization seen in Figure 12 will be develop-
ed to execute Phase Ill’s development. This constitutes an interim
organization and natural development from the present organization.
The Project Director will continue as Director of the METEP Program
and two Associate directors will be added. Associate Director for Edu-
cation and the Associate Director fcr Administration. Each of these
directors will be responsible for a series of functions; all deline-
ated on the chart and discussed in other parts of this report. Some
personnel currently exists to execute, see Figure 12, while others
will have to be hired to perform these new functions. By the end of
the second year of Phase III full functions will have been developed
and METEP will be in final organizational form (see Figure 13) . It
should be noted that all functions will be consolidated under five
directors. This will require three more directors than existed in
the interim organization. The present Associate Director for Admini-
stration will probably become Director fcr Finance. A Director for
Program Delivery and Program Services will have to be appointed.
A Director for Education in the Interim Plan will become
The Associate Director for Education in the Interim Plan will become
Director of Education. These directorships are assumed to be full
time administrative positions. It is further assumed the work load
in: 1) Program Delivery, 2) Finance, 3) Research and Development
and 4) Program Services will be sufficient to warrant such
administration. If not, some of these functions may be consolidated,
so that one individual may perform more than one function. Each
director shall determine how much supervisory assistance shall be re-
quired within his respective functions. The present budget proposal
provides for the foregoing organizational and administrative develop-
ments
.
The steps necessary for the implementation of the management sub-
system are outlined in Figure 14. Interactions with other system com-
ponents are implicit. The management subsystem is described as an
emerging process. Therefore, although feedback loops and cycles are
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not explicitly illustrated, the evaluation and revision activities
indicate the cyclic nature of the network. Activities associated
with program dissemination and diffusion and client acceptability
are included as elements of the management subsystem.
Activities associated with the implementation of the other METEP
subsystems are outlined in subsequent sections. However, the simila-
rity of pedagogical implementation steps does not require a network
activity chart for each of the educational programs. Therefore, the
activities associated with the implementation of pedagogical pro-
grams are outlined in Figure 15. The evaluation of instructional pro-
cesses and materials will result in these programs being continuously
refined. Hence, many of the activities listed should be considered
as iterative processes.
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APPENDIX
Rationale for Model Elementary Teacher Education Program
Programming Model
The following is a brief statement relating to the historical
reasons that led to a need for the METEP Model. This section will
illustrate that the Model is capable of generality not only to schools
of education but to other educational systems at the local level. One
of the requirements of the research project is to explore the extent
to which it can be applied to other educational systems.
There are two general approaches with regard to the purchase of
services. Services can be purchased on an individual and private
basis or on a collective and public basis. On an individual and pri-
vate basis, one has a buyer-seller relationship, wherein, if the two
parties can reach a mutual agreement as to what should be delivered
and what price should be asked, one can assume that one has achieved
a measure of both buyer and seller satisfaction. This is essentially
a free market situation. A collective purchase is made through some
form of political mechanism and it is this form that we shall look at
in detail.
The manner in which educational services were to be purchased
collectively either through local boards of education for elementary
and secondary education or through state legislators for higher edu-
cation emerged during the nineteenth century. The political mechanism
was divided into three functions, the Legislative, Administrative and
Judiciary. The following constitutes an ideal model of the functions
the Legislature was to execute. It may, in fact, not have ever worked
this way, but at least this is how we believed it was supposed to op-
erate
.
One function that the legislative wing was expected to execute
was to analyze client, taxpayer or voter educational demands. It was
assumed that the boards of education or state legislators would know
what educational programs voters wanted. And presumably this know-
ledge would be of a detailed nature. Boards of education would know
if parents wanted Greek taught in schools and how much Greek would be
taught. Boards would also know how much voters were willing to pay
for such programs. The Legislature was also to perform an engineering
function insofar as it would plan detailed educational programs.
Presumably it would consider text books and educational packages as to
content and various pedagogical approaches to be utilized.
Another function the legislators were to perform was that of
finance. They would draw up an educational budget and establish a tax
rate to pay for the program and how much it would cost. Boards of
education and state legislatures would also carry out the consensus
function when client demands were in conflict. Finally, the boards
or state legislatures would authorize the program in terms of legis-
lation or appropriations.
Educational programs were then sent to the administrative side of
government for the implementation and execution of programs developed
by the legislative branch. As for in^plementation, the administration
would have to purchase the necessary materials, hire personnel and
provide the space to carry out the educational program. In terms of
operation or execution, the administration would then carry out or
execute the program which the board of education has determined.
Thus, if the board of education decided to use McGuffey’s reader the
teacher, in turn, would presumably teach the students to read with
this particular book. For the most part, the accounting function was
restricted to assure that there was a proper expenditure of funds in
terms of the prior budget drawn up by the board of education.
The organization of the administrative segment, then, largely
reflected the functions to be performed. Thus, in terms of local
education under perhaps the superintendent or principal, one had two
basic functions: that of implementation as to the purchase of re-
sources, and the other, operation as to the execution of programs.
In terms of execution, the educational organization was structured
along academic or disciplinary lines. The superintendent or president
of the university, in the main, was restricted by the legislature to
carry out educational programs developed by the legislature within
whatever constraints, financial or otherwise, they had decided upon.
The assumption was that the board or state legislature would be in a
position to perform rather detailed education programming. And, in
very small communities in which the voter personally knew members of
the board of education and met with them on a regular basis, there may
have been reason to believe that this particular political mechanism
worked on a reasonably effective basis. One of course has in mind
here a rural community with a little red school house and perhaps an
itinerant school teacher in very close communication with the voter.
There were small numbers of children involved and local detailed dir-
ection
.
In the twentieth century, as educational systems expanded in
school population, and society became urbanized, legislators became
increasingly divorced from the voter or their constituency. New York
is, of course, an extreme example with one million children in the
school system. Further, the nature of educational services became
technically more complex. Obviously, as it became impossible for
legislators either at the local or state level to perform the expected
detailed functions, they increasingly turned to an emerging profession-
al group inside the administrative sector - the so-called professional
educators. The same phenomenon, of course, occured with other public
services such as national defense, police, health and welfare. Edu-
cation, then, as a service was not unique. At the local or state
level, this emerging professional group might be superintendent, staff
or a state educational official, faculty, professional curriculum
developers, teachers themselves, and so on. This professional group
assumed the legislative function in that they postulated client
demands, planned and developed educational programs, drew up budgets,
formulated and executed standards of evaluation, in addition to con-
tinuing their traditional function of implementing and executing edu-
cational programs. To a significant extent they took over all legis-
lative functions except that of raising taxes. In effect, the pro-
fessional educator took over the management and operation of the educa-
tional system. This was not a unique phenomenon in the twentieth cen-
tury because both public and private services have been taken over by
professionalism. Thus, the professional soldier determines defense
needs and manages the defense establishment, the professional police-
man runs the police, the professional social worker operates welfare
and the professional manager administers the corporation.
The essential thrust of the professional in a highly inter-
dependent society is that the system with which he is concerned is
technologically complex and that only he has the unique knowledge for
its operation. This is true of the professional educator, physician,
lawyer, minister, policeman and general, and the client should rely
on the professional because he knows best.
The professionalization of education seemed to work reasonably
well and with PTA groups essentially organized as a public relations
device, non-professionals, such as tax payers or students seemed will-
ing to accept any direction in which the professional want to go.
Aside from occasional client revolts in the form of objecting to cer-
tain books or materials presented in the schools, it appeared to be a
fairly acceptable and stable system. These objections by voters were
usually viewed by the professional as the work of cranks, radicals or
obstructionists
.
As we have seen, however, the basic fault of a professionally
directed educational system
,
as with any other professionally di-
rected system, it became increasingly professionally oriented, or to
a greater extent, it served professional interests. At the local
level it began to serve teacher interests; at the higher level it in-
creasingly served academic interests; until at both the local and
higher levels this eventually led to a client revolt.
The METEP Model represents an attempt to reintroduce an effective
legislative function. It is obvious that one cannot reasonably ex-
pect either the board of education or the state legislature to imple-
ment the detailed programming functions which were assumed in the
nineteenth century model: those of client analysis, engineering,
finance, evaluation and promotion. A logical approach which the
METEP solution is suggesting is that these functions should be es-
tablished and executed within the administrative body (superintendent,
etc.) but ultimately managed by the legislative body (board of edu-
cation). For example, in a large educational system, it would be hard
to imagine that a member of the board of education could personally
perform a detailed client analysis; yet it would not be unreasonable
to assume that he could administratively manage a function that would
carry out such duties. Or in like manner, he could assure that the
financial management was managed properly.
If we are to solve the problems of the effective delivery of pub-
lic services, a certain measure of organizational ingenuity will have
to be exhibited. Unfortunately what appears to be happening is the
assumption that the legislative function can be made client-responsive
by either electing or attaching more clients to the present political
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structure. A fundamental dilemma is that the traditional political
structure has failed. The consequences of adding client representa-
tives or having elect representatives or putting citizens on hos-
pital boards would basically appear to be a futile undertaking. It
is much like assuming that if the telephone service in New York City
is ineffective, this situation can be corrected by having the Mayor
appoint two citizens to Bell Telephone’s Board of Directors. Given
a large complex bureaucratic operation, it is impossible to see what
effect two citizens would have on Bell Telephone.
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SECTION III PART II MANAGEMENT INFORMATION SYSTEM
MANAGEMENT INFORMATION SYSTEM
In this part of Section III we discuss a feasible management
information system designed both to control the progress of students
through the METEP structure and also to generate subsidiary management
statistics for program diagnosis and analysis.
The material to follow is divided into four divisions.
Division One provides a preliminary description of general infor-
mation system design principles to motivate later introduction of
operating constraints which we believe necessary for the success of
this project at the present time.
Division Two reduces these general principles to application for
the case at hand.
Division Three describes a basic information system proposed as
a bench mark for this project.
And, Division Four provides possible extensions and variations
from the bench mark case to illustrate alternate cost/benefit choices.
The reader with previous knowledge of information system design
may safely skip to Division Three. Readers who wish to review the
principles and application of information system design to the present
case should start from Division One.
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Division One
To understand the motivation as well as the necessity for the
information design choices proposed hereafter, it is necessary to
appreciate several logical points, as well as the argument sequence
described in this division. The theory expounded here is relatively
simple: any information system can be evaluated on a number of di-
mensions; most of them involve conflicting choice trade offs; and,
to reach a final set of design specifications, some compromise must
be made in the mix of desired ideal extremes.
Five Important Information System Specifications
. Five system para-
meters, or specifications, set both the cost and the performance capa-
bilities of an information system:
1. Input /Output Volume : Usually measured by the number of in-
put transactions and output reports required during a given time
period. Detailed analysis includes the number of lines, or the num-
ber of characters of input/output volume.
2. Response Time : Usually refers to the elapsed time between
the request for information and its return to the requester. The
response time of an information system must be related to any control
or decision-making activities the system services. Very fast response
times, e.g. a few seconds versus a week, usually require special
system configurations and correspondingly increased cost when com-
pared to slow response systems.
3. Mode of Input/output : The choice of one or another form of
human communication with the information system alters the equipment
configuration, system programming, and user effectiveness as well as
cost
.
4. Human Use Constraints : In most information systems used for
management purposes, human capabilities and use characteristics often
limit processing performance due to input errors, limits on output
volume and variety, etc. User capability assumptions thus become part
of the total system specification.
5. The Variety of Information Processed : The variety of trans-
action types, the variety of stored file content, and the variety of
analytic and extraction classifications required determine the internal
structure of programs, memory media that must be used, the type of
reports that can be generated, the flexibility of the system, and the
generality of its application. Two important measures of system variety
are the number of distinct transaction types that must be processed and
the number of distinct sub-classifications by which a file record must
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be identified. Similarly, the variety of system interactions (which
determine system complexity) increases with the number of different
file structures that must be maintained as well as with the number of
cross-reference, sequential access, and status maintenance steps that
must be performed to keep the system up to date.
Of the five specifications, the last is the most critical, since
it will affect, or be affected by, the former four. Thus, input/output
volume by itself presents few design problems. If you must write 10,000
identical payroll checks each week, you look for a simple system that
will produce that number of checks at the least total cost. But, if the
payroll operation must handle a variety of different cases, e.g., con-
struction workers who may in one day be employed at different skill
levels, at different site locations, at different wage rates, the same
10,000 paychecks and the associated cost analysis requires a processing
system of considerably greater complexity than before.
Indeed, it is important to realize that the five specifications
cited above become a related package when we talk about information
processing systems of any genuine interest for management control, as
indicated by the two hypothetical payroll cases. For, if an information
system is to be of general use for the management of a total operation,
that information system must be able to handle a variety of conditions,
produce a variety of reports as needed, and service a variety of manage-
ment needs
.
The Need to Compromise . Moreover, in any final design selection, the
specification of the five system parameters requires us to compromise.
The designer has monetary, technical, and human resource constraints
that rule out many theoretically conceivable information systems as in-
feasible.
Within the possibilities that remain, he must now adjust the in-
formation system parameters to produce the most effective information
system to serve the specified management objectives, of which we shall
speak later. In any case, given specified overall constraints and
system objectives, the designer may trade one system specification for
one or more of the others, e.g., response time for transaction variety,
to achieve his final result.
The important point is that the information- system designer and
his clients cannot have their cake and eat it, too.
In any real setting there is always scarcity. If funds, technical
skill, or human capability do not constrain, ultimately time itself is
the avenger.
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A man may search for the ideal wife. He may be consistent,
logical, and clear in his female specifications. But if his specifi-
cations are more than a few, and if they are related, his search may
not succeed before his time has passed. If the searcher has conflicting,
unstable, or unrealistic values, he is in further trouble. And even
while he searches and evaluates his prospects, they themselves (or he)
may change with the passing days.
To get results, most reasonable men learn to compromise. He who
values blondes and also warmth may trade some of both to gain a spouse.
To gain a problem’s solution while the solution still has value, we may
accept less precision, tolerate less quantification, and work with sketchy
assumptions. We may also shift our values to get a feasible result.
Practical decision-makers, of course, know the moral of this argu-
ment: How you are willing to compromise (as well as how much) deter-
mines what you get.
The misery of it is that there is no good theory of how to compro-
mise in specific, complex cases, nor how to compromise in time. At the
moment of truth, you are on your own.
However gloomy it may seem, something--if not all--can be gained
from experience; a pattern of planning and selection can be developed,
even a theory. (If we cannot so plan, if the world offered no patterns
to learn, education itself would be worthless.)
Classical Cost/Benefit Decision Methods . When selecting the final
information system design values, you can proceed as follows:
A. State a level of constraints: monetary, technical, and human.
B. Formulate the objective of the system in terms compatible with
the system parameters previously discussed. For example, how much does
faster response time contribute to the information objective? How much
does file variety contribute? In practice it is difficult to come up
with specific numbers, and the effects are usually non-linear and non-
additive as they contribute to the whole. But, for the moment, assume
we have the easily combined effectiveness measures. Then, just as we
compute the score for a football game by accumulating seven points for
each touchdown, three points for each field goal, etc., we may compute
an objective value for each proposed feasible system.
C. Select the system design parameters that maximize the objective,
given the stated constraints; or conversely, given a fixed level of per-
formance to be achieved, adjust the system parameters to achieve that
performance level at the least use of resources. The results are identi-
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cal in both approaches given common performance, or objective levels,
a fact noted clearly elsewhere.
1
D. Repeat the process for different constraint assumptions (or
conversely different performance requirements as above). Make the
final selection on the basis of the information system which has the
best cost to performance relationship for the scale of enterprise at
hand.
This is the now classical cost/benefit theory of selection.
Usually it must be modified somewhat in practice, largely because the
performance criteria measures are difficult to define, quantify, and
combine. But, the procedure's hope is that the compromises made in
system selection and design can be delineated and approached rationally,
rather than otherwise. That philosophy is worth using--even if you
must take some shortcuts to make it work.
Practical Compromise Techniques . Several practical approaches can be
used to modify the above theoretical selection approach so that its
spirit may be applied in the absence of detailed objective quantifi-
cation. For example, both users of information systems and system
designers may be able to agree upon given system parameters as con-
straints or requirements rather than objective measures, which must
be scaled. To illustrate, we might agree that a given information
system to be of any use to us must handle at least 1000 transactions
of at least five distinct types per week.
This approach eliminates a non-quantifiable and possibly incom-
mensurate objective measure by its conversion into a requirement. Thus,
as a first practical approach to overall system specification we
exploit the use of system constraints and requirements.
A second important practical point is that information system
design choices do not offer a continuous range of opportunities. For
example, we may need to consider only several major alternatives, since
intermediate choices are not available. If a computing machine must
be selected, we have a limited choice of perhaps half a dozen levels
of capacity to consider, not an infinite number.
Similarly, comparisons of one benefit level to another may be
considered in jumps. Nobody (except in rare instances and cqrtainly
not here) cares about benefit improvements of one percent--even at
fixed cost. We look for order-of-magnitude improvements in cost/
lc. Hitch and R. McKean, The Economics of Defense in a Nuclear Age,
Harvard University Press, Cambridge, 1965; Atheneum, New York, 1967
(paper)
.
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benefit results when comparing alternatives. If such major differences
can be found, many of the measurement problems inherent in close com-
parisons vanish.
So, if we constrain and eliminate, we thereby simplify: the range
of choice is quickly limited and the choice evaluation becomes tractable.
To continue this approach (which we advocate with enthusiasm)
,
we
can now invoke several other principles. Both of the following points
constrain system variety.
In a given information system some transactions, inquiries, and
reports will be much more frequent than others. (The same principle
holds true even though the events under consideration may be weighted
by their presupposed importance or value for management purposes.) To
illustrate, we know empirically that if a firm has 1,000 customers, it
is not unlikely that 150 of them will provide 80 percent or more of
total gross sales. Many of the customers on the list are of little
consequence in the total picture. In designing a control or informa-
tion system, the less frequent (or less valuable) volume of variety
usually may be treated less seriously, or even eliminated from con-
sideration, without a definitive percentage loss in total system
performance. (An alternative to elimination of detail is its grouping
for class treatment; the simplification that results is equally help-
ful in the resolution of system specifications.)
Similarly, it is an empirical fact that some forms of detail are
of transient interest, although other forms are of permanent value.
To distinguish between the two is to simplify again. There may be
important special cases as time goes by, but no information system
designer and few management users are smart enough to forecast them
all. Moreover, no reasonable information system can be planned to
hold all the information that could possibly be of interest to every-
one in an organization over an extended time. By building variety
and volume from those items that are required over time, those which
are likely to be of lasting importance (and those that our best fore-
casts indicate will be of major later importance) we can adjust the
variety of the information system to include those important items.
The remainder of our processing may then be forgotten, grouped, or
handled as special cases if they justify such treatment.
The list of practical compromise techniques may be extended, but
we have cited enough to make the necessary point: it is possible to
find helpful techniques that can convert an otherwise hopeless system
selection problem into a decision of maximum efficiency.
How these short cut strategies are employed, remember, determines
the final information system that will be chosen. Yet, in the absence
of these compromise techniques (or others like them) the theory of
cost/benefit choice, though challenging, is sterile.
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How you compromise determines what you get; but without some
compromise, no practical result will come to pass.
_
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Division Two
The previous section was necessary to set the stage for the de-
tailed compromises required to make the METEP information system work.
We continue the previous argument, but now direct it to the case at
hand
.
METEP and Tolerable System Variety . From an information system de-
signer's angle, the first striking characteristic of the METEP educa-
tional proposal is that its information needs demand greater informa-
tion variety and handling volume than do current educational processing
systems
.
For example, one educational principle in the METEP proposal is
that students have a variety of instructional alternatives (IA's)
available to them for each step in a chain of instructional progress.
The increments in progress, which consist of passing specified per-
formance criteria (PC's), form an increasing student history. At
some designated level of total competence, achieved by the completion
of a given number of PC's (many of which are elective), the student
graduates. In this progression no time limit is imposed and PC may
be demonstrated by several means, including pretests which can obviate
IA participation.
Without discussing the merits of this principle--designed to give
the student more flexibility, involvement, more rapid progress, etc.
—
consider how an adjustment of the number of distinct IA's and PC's
available for choice affects an associated information system and its
users
.
As a starting point, assume that all PC's are independent and
can be selected at will, in any sequence, like items from a Sears,
Roebuck catalogue. Further, suppose that any IA associated with a
given PC may also be selected freely by the student. In this case
each student could generate a possibly unique historical record
which* for counseling, testing, resource planning purposes must be
cross-referenced with other files and summarized from time to time
to provide management statistics on the student population.
Now consider the following extreme proposals for illustration.
Case A: Only one PC . Suppose only one PC were required for
graduation, e.g., one lengthy periodically administered final exam-
ination. Suppose further that there were no choice of IA's; every
student was subjected to the same treatment, at the same time, and
in the same sequence. This situation is the information system
designer's delight, because few if any records need be maintained
399
and resource planning is trivial. The METEP proposal, however, seeks
to alter the possible consequences of such a scheme: total inflexibi-
lity of student choice, a fixed time in the program (and its sequential
parts) for all students, and the requirement that all students progress
at the same pace in all subjects, which we know empirically is not
possible. Thus, even though the information system designer and
facility planner would like this traditional extreme, it clearly has
its educational drawbacks and the METEP educational proposal is to
discard its extreme constraints .
2
Case B: A Host of PC's . At the other extreme, suppose we now
propose 25,000 PC’s and associated IA's. To take a number for illus-
tration, suppose a student must complete 1,000 PC's to "graduate".
Since the number of ways 1,000 items can be picked from a list of
25,000 is more than astronomical, the information system needed to
control such an operation, particularly its cross-reference and plan-
ning requirements, is of necessity a complex and expensive operation.
Here are two consequences of this case.
1.
) If the student (or his counselor) must make the 1,000-item
choice, both must understand and know the content of the catalogue.
This situation may be compared to the diner who approaches his waiter
in a Chinese restaurant requesting information on what to eat. The
waiter, who may have an extensive printed menu before him, usually
has no idea of what all the items are--and knows the diner does not
either. The waiter simplifies at once and suggests egg rolls and
fried rice. If the diner should be bold enough to request an exotic
dish, the cook may not know how to prepare it, or not have the neces-
sary ingredients to do so. Empirically, humans have little tolerance
for excessive variety and quickly simplify on their own; and, more-
over, it is not feasible to have large reserve capacity in little
used resources.
2.
) As the number of PC's increases, the elapsed time for their
completion necessarily decreases. For example, for the 1,000 PC com-
pletion criterion and an assumed four year duration for the student's
schooling, more than one PC must be completed each day of each academic
^This extreme is typical of many European university practices, in
which the student and his tutor periodically confer, and in which the
student is free to prepare himself for the ultimate examination as he
sees fit. In this regard, even this one PC approach offers the student
educational flexibility, but success by this route presupposes self
motivation and Student intelligence above average, as well as quality
tutors. Without such an elite, the method fails, and we choose not to
make the elite supposition here.
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year to achieve graduation within the four-year period. If detailed
PC records and associated IA choice records are maintained, not to
mention testing and counseling, the time consumed in record-keeping
and choice of activities becomes a large part of the student and
staff day. The transaction volume against the information system
explodes and the response time for counseling, resource planning, and
student choice decision must drop to real time. The result is an ex-
ponential increase in information processing and staff cost, as well
as a reduction in the student's effective use of time. In short, with
excessive variety and volume of choice, the very purpose of METEP educa-
tional proposals is defeated. We can predict what will happen here
too. Both students and staff will seek their own simplification pro-
cedures usually by grouping large PC blocks. Systems with excessive
variety beyond the capacity of their users to handle it fail unless
they are cut to size.
The METEP Proposal Vs. Industrial Examples . It is easy to argue that
the extreme case (B) is technically feasible by citing existing infor-
mation processing systems which handle even greater variety than the
hypothetical case. For example, department stores like Macy's stock
500,000 items; some military warehouses stock over 2 million; and, the
Internal Revenue Service keeps computer records on approximately 80
million individual tax accounts. What is done can be done. And, in-
deed, the information processing required to handle Case B, above, i^s
feasible--^ we set aside human and monetary constraints.
However, the differences between the cited large scale information
systems and the extreme Case B are several
.
1.
) On-going, large scale information systems usually work on a
large economic base per transaction, or file record. Even though an
airline reservation may cost $l-$2 to initiate and maintain, that cost
is directly offset by the ticket purchase. With detailed PC and asso-
ciated IA record keeping, up to four transactions per PC might be ex-
pected. For the 1,000 PC student quota assumed in Case B, the cost of
a transaction is comparable to the airline system (on a real-time
basis including human input/output time). A $4,000 annual per student
cost for keeping records, particularly if such records do not add to
the student's effectiveness but detract from it, is not appealing.
Moreover, we have no direct way to evaluate the benefit to the student
or the system of an additional transaction so the ease of marginal
economic decision-making that obtains for, say, order processing
systems, is not present here.
2.
)- Most large scale information systems users need not under-
stand the total scope of distinctions contained in the total informa-
tion system. The typical large scale system works in independent
groupings of detail, which come together only in summary.
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When this fact holds, efforts may be highly departmentalized,
hierarchies of organization imposed, and system variety for individual
human effort and information processing thereby constrained.
To illustrate, the furniture buyer at Macy's need not know in
any detail what the cosmetics buyer is up to, nor do the chief execu-
tives of that firm need or want to know the absolute detail of each
transaction in any department. The managers look at summarized finan-
cial statistics, or spot check exceptional reports. Indeed, they
could not handle the excessive variety of the total detailed picture.
The same argument applies to the firm's customers.
Yet, if we take seriously a high component of PC and IA variety
in the METEP structure, and offer that total menu to students, coun-
selors, and administrators to coordinate as an interrelated whole, we
presuppose that both managers and customers will be able to get the
total choice picture in mind so they can not only find routes through
the maze but also find individually satisfying and effective paths to
the completion of their respective tasks.
The nearest industrial analogue to the METEP proposal is the job
shop which undertakes manufacture of many distinct products, usually
in very short production runs, on many different machines. Because
the machines are interrelated by the routing requirements of each
item, such facilities are usually plagued with planning, sequencing,
cost control, and coordination problems substantially more severe
than the limited variety operation. Work in process grows due to
machine interference and product queueing, or alternatively substantial
excess capacity must be provided to buffer the independent operations.
Either alternative adds to the cost of system variety. Yet another
"buffering" that makes such systems of manufacture work is increased
information handling, e.g., expediting, real-time rescheduling, etc.,
which is just an alternative cost-substitution for excess inventory
or machine capacity.
In short, variety which cannot be simplified is an additional
source of cost, and even job shops have begun to group and simplify
their operations by grouping and creating independent sub-departments
by product families.
^
3Business Week
,
"A Way to Make Diversity Pay Off", October 18, 1969,
pp. 152-154. This article describes job shop planning in Europe and
Russia using a "family" grouping concept of machine location and load-
ing. Two articles, M. Tondow, "Computers in the Schools: Palo Alto",
Datamation
,
June, 1968, pp. 57-62, and A. Grossman, "The California
Educational Information System", Datamation
,
March, 1969, pp. 32-37
illustrates school applications that at first glance appear similar to
the present case. However, although large numbers of students are in-
volved in each reported application, the record keeping is for highly
independent records and files, quite contrary to the job shop type ap-
plication presented by the METEP proposal. The two forms of processing
should not be confused.
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Another alternative in the machine shop analogue is the use of
general purpose machine tools, often with numerical computer control
or semi-universal jigs and fixtures to promote flexibility. In the
educational scene this approach supposes one teacher can handle a wide
variety of subjects and students as effectively as a specialist in each
of many areas. We must also suppose that the teacher may be scheduled
to do so according to the immediate demands of the work load. There
may be a few teachers who are both capable and willing to accept such
a challenging assignment and attendant uncertainty, but surely such
flexible requirements would limit the pool from which teaching candi-
dates can be drawn.
3.) What is done can be done. It may be argued (setting economic
arguments aside momentarily) that such information handling efforts as
the control of lunar landings and automated chemical plants which sur-
mount great apparent complexity, could equally well'handle the desired
variety in an educational setting. This route to success demands the
relaxation, elimination, or replacement of human constraints. Thus,
if we could eliminate the teacher through the use of computer assisted
instruction, a multitude of PC's and IA's might present no administrative
problem. The route to graduation, the diagnostics, the record-keeping,
the counseling, the teaching and the testing could be reduced to computer
terminal input/output interaction with the student. The teachers could
devote themselves to creating teaching programs that would have great
multiplicative benefits. And, it is possible that the cost per "pro-
cessed" student would be less than at present if the approach were
extended to a sufficient base, or student population.
Such proposals have been made for some time, and as the cost per
student terminal hour drops to $1 or less (excluding course preparation)
this route to variety conjures up a cornucopia of dreams—many of which
will become a reality. (In some applications the cost per terminal
hour is already less than $1 per hour, a fraction of the instructor's
hourly cost per student in a typical class.) We can have immediate
student diagnosis for detail--spelling, grammar, mathematical rules,
language translation, scientific computation, simulated experience,
etc. The technology will not fail us, and the economics can be made
realistic if we are willing to eliminate also excessive human inter-
vention on the teacher's part in the educational process. That is
the compromise required in this last illustrative alternative.
Yet, if the educational system omits the direct human interaction
required to achieve the latter form of success, it thereby relinquishes
also the variety of cultural values that society transmits to its
young through their association with other individual human beings.
Even setting aside the problems of creating computer programs that
could evaluate the quality and importance of a student's written theme
or screen his other forms of creative effort, it should be clear that
an automated system must standardize its procedures of selecting ex-
cellence in non-logical, non-quantifiable areas where human judgement.
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intuition, compassion, and redemptive sense can admit and will accept
a variety of evaluations, as well as pass that ability along. In short,
although the superficial promise of automated teaching and administrative
systems is the promotion of greater variety of student choice and exper-
ience, it may well turn out that such variety is an illusion. We may
end up producing virtuosos who expertly generate variations on a theme;
but the constant theme itself will be set by the computer program that
evaluates English I, or its equivalent.
The Law of Excessive Variety is with us still; in the latter case
it just manifests itself in a more insidious and disguised form than
before
.
So even though it is possible to handle large-scale systems with
success, we must compromise to do so. We pay more (one way or another)
for increased variety and increased flexibility. That must be a fore-
gone conclusion. We also never get around the need to make a compromise
with the ultimate variety that can occur in any selection process that
offers any range of alternatives. That necessity, too, is a foregone
conclusion.
How shall be compromise, and how much shall we pay for variety,
in the present case at hand--the METEP proposal--for increased flex-
ibility in the educational process?
Feasible Constraints for METEP Control . Without going further into
detail it should be clear that the authors of this Section are in favor
of gross simplification in the degree of METEP variety—at least at the
outset and under 1970 economic and human constraints. Our industrial
experience as well as information handling theory can lead us to no
other conclusion.
Although we are in sympathy with the aim of more flexible educa-
tional experience and a reasonable variety of PC and associated IA
choices—which may offer the student more flexibility, satisfaction,
and timely progress—we are also of the opinion that an excessive
range of choice would be detrimental, confusing, and frustrating for
the student, as well as cumbersome, costly, and possibly chaotic for
administrative planning and control. We have not been able to convince
ourselves that there is a direct and infinitely continuing relationship
between increased educational variety (with correspondingly increased
costs) and ever-increasing direct benefit to the student or to society.
Within limited ranges of variability, then, we do view the METEP
proposal as beneficial and feasible. But it is within limited variety
constraints that the following information handling proposals are made.
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A Bench Mark . To provide a feasible design we now suggest an infor-
mation processing and control system for METEP that will meet clearly
feasible economic, technical, and human limits. We sketch the major
assumptions here, describe the detail in Division Three. Then, in
Division Four we indicate the extensions and variations that can be
made from our standard of comparison.
Although our bench mark system is based upon our best exper-
ience and theoretical knowledge, it too represents a compromise--an
arbitrary choice based upon what we know about information systems,
the METEP program, and the limits set by both. Most standards, in
fact, are arbitrary, though necessary. So is the following prototype
design specification arbitrary: it is a feasible point from which to
work.
Some Feasible Assumptions . In the initial view of a proposed METEP
system, our pedagogical colleagues indicated an interest in record-
keeping for upwards of 20,000 PC's (and the corresponding number of
IA variety). It was our initial opinion, for reasons heretofore
delineated, that for human, cost and technical reality, such a diver-
sity would not be feasible in the present setting. After- numerous
discussions, the total list of PC's and associated IA's was reduced,
for thirteen pedagogical areas, to 717 PC's and 1521 IA's, as detailed
in Table I. Such a list is clearly feasible from an information pro-
cessing point of view, and by June 10, 1969, we had accepted these
upper bounds for further study.
^
^In the computer simulation described elsewhere in this report the
total number of PC's used was 581, and the total number of associated
IA's was 948. These numbers, somewhat lower than those shown in Table 1,
were for "Generalists" only, and did not include any specialization.
Further, the simulation runs reported required students to complete all
581 PC's, except for those waived due to pre-tests. In this sense, the
simulation focused on scheduling problems and student choices over time
not to a student choice of given PC's from a larger list. The require-
ment that all PC's in a given list be completed was a necessary assump-
tion in the preliminary simulation designs. However, following the
METEP philosophy, later choice patterns in practice will permit selec-
tion from a larger PC list of which Table 1 is typical.
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TABLE I
INITIAL SPECIFICATIONS FOR PC AND IA
VARIETY FOR A FEASIBLE BENCH! MARK DESIGN
Area PC # IA #
Social Studies 122 297
Early Childhood 27 60
Language Arts 78 204
Human Relations 145 310
Math 76 130
Behavioral Arts 94 170
Science 175 350
Total
:
717 1521
It was nevertheless our view, as discussed in Division Four, that
further simplification and organization would be necessary for human
understanding of the system and particularly for the scheduling of
resources. Although these initial simplification arguments were later
found to be a valid necessity in practice, we nevertheless proceeded
to develop a bench mark information system design that would handle
the required variety of PC's and IA's, as stated in Table I on a one
week batch updating basis, for a volume of 800 students at approximately
$100 per student annually (a cost which equals about 3% of total annual
educational cost per student, and seemed to us feasible as a starting
point). ^ We further presupposed that resource scheduling would be on
^The actual cost per student at most institutions ranges from $3,000-
$4,000 per year, when all costs, both operating and capital, are con-
sidered. Thus, the $35 million operating budget of the University of
Massachusetts, when divided by 15,000 students, provides an operating
cost per student of over $2,000. Amortized capital costs for buildings,
equipment, etc.
,
when added to that sum easily bring the total figure
into the $3,000-$4,000 range. In the financial section of this report,
an annual $1,580 cost per effective student is cited for present School
of Education operations, with a projection of $1,967 under the METEP
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a manual basis at this time, but that the bench mark system must provide
both historical and forecast assistance to resource planners, be they
either a centralized or a departmentalized group of personnel. Within
the specifications and assumptions outlined above, the information
system of Division Three is feasible and may be modified, as therein
indicated, to shift with later alterations in system specifications
without drastic revision of our proposal.
5 (continued) proposal. These latter figures include only the salary
costs of instruction and administration, plus some allowance for special
laboratory facilities and equipment directly attributable to the School,
and therefore exclude all additional operating costs, as well as capital
costs. Addition of the omitted costs brings both the overall figure
used here and the specialized figure used later into agreement. Finally,
for the sake of comparison, the net instructional cost per student at
the University of Massachusetts, as reported in the AAUP Bulletin,
June, 1969, p. 231, is $803 per student. This figure may be reconciled
with those given above by the addition of all costs not due to profes-
sional instruction salaries. Further comparisons made in this Section
are based upon the $3, 000-$4 , 000 gross cost, first explained above.
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Division Three
The current technical state of management information system art
as well as current design methods have been reviewed elsewhere. 6 Briefly,
major interest revolves about file structure and content, as well as how
such files are tied together by processing procedures and input/output
requirements. Although file accessing techniques are well developed
not only in general but also for specific applications, file structure
in a given case can be improved only when actual statistics of use have
been obtained. Thus, most existing information systems of the type de-
scribed hereafter, rely heavily on redesign of an initial test system
once the facts are in.
For example, if certain transaction types, or certain file cate-
gories in fact show higher than average activity rates, the identifi-
cation codes and file structure for these selected items may be altered
to increase processing efficiency. If some file categories are never
or seldom used, they may be eliminated or grouped with others, to re-
duce file complexity. Yet, to perform such refined improvements we
must know how the particular users of a given system will in fact use
it.
Thus, in addition to the provision of initial control, one purpose
of the proposed bench mark system is to generate historical use statis-
tics that can lead to later redesign. Since we do not now have such
figures, we have used our best estimates of what will be needed for
the METEP bench mark design.
File Types and Structure . The proposed system employs four files,
structured initially as in Table 2. (In that table, the file content
and format appear in the style of a COBOL language DATA DIVISION and
6c. A. Cuadra (Ed.) Annual Review of Information Science and Technology,
Vol. 4, Britannica Reviews, Chicago (October 1969) This volume, spon-
sored by the American Society for Information and the National Science
Foundation covers progress through 1968. See especially Chapter 2,
R. V. Katter, "Design and Evaluation of Information Systems", and
Chapter 4, M. E. Senko, "File Organization and Management Information
Systems .
"
See also Datamation, November 1969, "File Management Systems: A
Current Summary", Carolyn J. Byrnes and Donald B. Steig, pp . 138-142.
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is largely self-documenting, although we shall review the details
momentarily. COBOL is a computer language widely used for file mani-
pulation, and is in standard U. S. Government use for this purpose.)
The four files are: (1) a student record file, (2) a resource
record file, (3) a PC catalog, and (4) an IA catalog. The latter two
files are to be used as a unit; the separation is for technical proces-
sing efficiency rather than for logical reasons.
The student file contains a record for each student in the system.
Each such record is divided into two parts; the first, a ’’header" con-
taining complete student identification, test profiles at entry, etc.
,
the second part is the historical record (which may contain a different
number of entries for each student, or for a given student as time
progresses) . The student history details the PC progress for that
student. In the file description shown, we have first assumed that
the PC history will not exceed 999 items, but this may be extended as
necessary. The PC record segment shows the PC chosen, the date started,
and the date completed. One field has been provided for indicating the
IA chosen for a given PC, should that information be of permanent in-
terest (by student). For example, we may wish to know later if students
of a certain type consistently select one IA for a given PC. The DATE-
COMPLETED field will be used to record, in addition to actual PC com-
pletions, other possible outcomes of the PC encounter (withdrawals,
failures, substitutions, repetitions, etc.'). See later discussion
of transaction types.
The resource file contains a listing of all available resources
that must be planned for or scheduled, including human resources,
physical space, and equipment. A historical portion of each resource
record provides both for a recapitulation of which resources were used
at what time, and also for a precommitment of resources, before they
are consumed, for the purpose of capacity checks. For each resource,
we also have "availability" figures, in terms of hours that may be
committed per week. Through appropriate identification codes, the
particular resource indicated may be tied to a given individual, room,
or piece of equipment.
The PC file lists all PC’s currently available to the educational
system, with the corresponding PC code, for later statistical analysis
by area, by group of PC’s within an area, etc., together with a variable
length cross-reference list (which ties the PC file to the IA file) to
avoid repetition of IA detail in the master catalog. This is so, be-
cause in some instances, one IA may satisfy one or more PC’s as well
as vice versa.
The IA file contains a listing of all the IA’s currently available
to the system. Each IA record contains the required resources that
need be conpitted for its completion, as well as a historical record
of that IA’
s
selection and use. Note that from a given PC record, we
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may reference all the legal IA choices that a student may make, and
thereby check each asserted student IA choice for a given PC against
those IA's specified for its preparation. Similarly, given a number
of student choices for a legal IA, we may tie that set of choices in
summary to the corresponding resource record by virtue of the cross-
reference between resource and IA provided in the IA records shown
in Table 2.
The PC and IA files, of course, will contain the variety of
entries specified in Table 1 of the last division.
File cross reference . A careful study of Table 2 will reveal that
each of the four files mentioned above is even further interrelated,
and that the set of files as a whole may be considered as a planning
package
.
To illustrate, the student file relates each student to the PC
file by means of the student's choice sequence of PC's, which, if
that historical category in the student record is used, also gives
a student IA cross-reference.
Similarly, the PC and IA files can be related to the resource
file, as previously noted, so that proposed student PC and IA choices,
as obtained from the student records in summary may be expanded into
specific resource projections for future planning, as well as for the
development of historical statistics of actual PC/IA and resource use--
by virtually any breakdown desired for management reporting.
Using the proposed file structure, for example, we may determine
the efficiency of resource use by category (or by individual resource),
study proposed student choices versus actual results (both by category
and over time)
,
determine the frequency of PC and IA choices and their
utilization (a number useful in grouping or expanding the PC and IA
offerings), and also make a number of statistical analyses of student
background, history, and performance, as they are related in combina-
tion. (Appendix A to this report indicates a random selection of over
fifty questions that may be answered for management purposes by a pro-
per manipulation of the file data proposed here.)
As a technical point, note that the student file, which is here
proposed for tape implementation at the present time, is easily ex-
pandable for more students as well as more PC's and more historical
items per student. On the other hand, the resource file and the PC/IA
combination file presents a technical limitation upon file item count,
or file length. In the latter case, for processing ease, the PC/IA
and resource files have been planned for storage in the computer's
highest speed, and most costly form of memory device (core storage)
so that processing of intermediate detail need not be detained by the
need for sequential file search (as opposed to direct, or random,
access to the information needed)
.
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File format modification. The files shown in the detail of Table 2
are not supposed to be in the most efficient format that may be possible
once the use statistics of PC’s, IA's, and resources are known. Indeed,
we fully expect that a later reformatting of all of the specified files
will be both desirable and necessary to achieve the greatest processing
efficiency, as well as to achieve improvements in management control of
the educational system.
We should note, however, that the essential categories necessary
for planning and statistical use analysis have been provided in the
stated design of Table 2, and that later reformatting, reorganization
of files, and requisite simplification can proceed on an automatic (i.e.,
computer programmed basis) if the initial data have been collected in
its detailed form as shown. Thus, we may easily group, eliminate, and
otherwise reorganize the detail if it is at first present, and for that
reason, we have entered into the initial file design those categories
which to us appear relevant to the current problem, or its forecasted
sequels
.
As will be evident later, however, it was our intention in speci-
fying the files of Table 2 to provide sufficient generality of design
so that later moves to, say, real time as opposed to batch processing
would not necessitate complete loss of our previous work. Indeed,
with relatively simple recoding and reformatting of the presently
suggested files, the proposed system could be moved from a batch
operation, as specified in this proposal, to its real time counter-
part using remote terminals and the airline reservation analogue
when such a move can be justified economically. We believe the real
time alternative not to be feasible economically at present.
File Processing and System Operational Procedure . Figure I illustrates
the procedural sequence for operation of the proposed management infor-
mation system--using the four files described in Table 2.
First, commencing at "START" the system is initiated by the
creation of the student file, the resource file, the PC file, and the
IA file from current planning data (e.g., what rooms, people, and
equipment are available, what PC and IA types are available) and from
incoming student records.
Then, the procedure starts with an initial precommitment of
students to PC's and their corresponding I A choices, either through
counseling or by standard starting criteria. Once this initial as-
signment has been made, the system now proceeds to cycle. As reasoned
later, we suggest a one-week batch processing operation for initial
experimentation
.
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File Processing Sequence for Management Information System . Optical
inputs, lettered A through E, provide file update after initial files
have been created. Periodic reports, numbered 1 through 5, provide
information for counseling, scheduling and management control. De-
tailed structure of files, input records, and reports is discussed in
test.
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Input Transaction Types and Output Reports . In Figure 1, we show five
types of input transactions, identified by letter and indicated in the
figure by dashed boxes, and five output reports, identified by number
and indicated in the figure by double-lined boxes.
As a consequence of the initial student PC-IA set of combinations,
we may generate (1) a student status report, showing in' whole, or in
part, the students current record of assignments together with as much
background data as may be desired for counseling, (2) an error report,
indicating illegal PC/IA combinations, data input errors of other types,
and such detail as may be needed for technical correction of procedural
processing errors, and (3) a resource analysis report, indicating in
summary the resource need in relation to the selected PC/IA combinations.
In later cycles through the procedure, it is intended that the student
be able not only to confirm certain PC/IA schedules, but also to indi-
cate his intent to make such selections, so that the later resource
reports will indicate the resources needed to fulfill future student
demand.
Thereafter, the students pass through their experiences, and as
a consequence of them generate a number of inputs ( B—E) through coun-
seling, through testing, or through plan alterations which may occur
in the interim. Similarly, alterations in available resources are
also entered here.
Thus, the next inputs are student "grades" recorded as "pass"
or "fail" for a given PC, counseling input of desirable future PC
and IA choices, resource changes that may be necessitated from time
to time (additions, deletions, changes in capacity, etc.) and updates
to the student file (student additions, deletions, pretest results,
transfers, repetitions of PC's, etc.).
With this data in hand, we may then repeat the update operation,
this titfie for planning purposes of the administration, not for the
student. This secondary run, indicated in the solid box above the
transaction inputs (B-E) produces two reports numbered (4) demand
report, and (5) resource available report. The purpose of these
reports is to facilitate internal resource planning, i.e., the an-
nouncement of the future availability of specific PC/IA choice cate-
gories. This step presupposes that both students and counselors are
at the time aware of student "grades" in each PC, and are aware also
of any individual student changes in status reports (an intermediate
copy of student status report (1) can be provided on special request
for individual analysis). The latter still remains on a batch basis
in the present scheme.
With reports (4) and (5) in hand, we move to two unnumbered
dashed boxes, which indicate manual operations of scheduling decision
and PC/IA offering for the next cycle period.
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We now pause in our system description to discuss the reasoning
and logic behind the manual planning steps.
Scheduling and Allocation of Resources to Meet Demand . In the pro-
cedure of Figure 1, we purposefully left to manual and human operation
the development of schedules and resource allocation, although it might
appear that this is one step in the overall system that should have
been automated. Because of that step's difficulty, we reasoned differ-
ently.
First, most existing computer programs that successfully schedule
students, staff, and resources, are not algorithmic
,
that is, they do
not proceed by a mathematically defined step-by-step sequence to a
guaranteed solution. Rather, the successful procedures are highly
heuristic
,
which is to say, they use rules of thumb or experience,
however sophisticated, to generate the final plan. (For the current
state of this art, see Chapter 4 of Cuadra, op . cit
. ,
which reviews
applications through 1968 for both schools and job shops.) The neces-
sity for this heuristic trend appears in most scheduling problems of
any consequence, since most are too complex for present (and perhaps
forseeable) algorithmic implementation: the mathematical procedures
that might work in such combinational problems are not known at present,
and, if they were, the computational time required for an "optimal"
solution by such techniques would likely be excessive. In fact, the
problem of scheduling job shops, to which the METEP educational pro-
posal is analogous, is one of the most difficult data processing tasks
that can be imagined. So we stepped around it, knowing that we faced
a situation of ultimate variety and human concern.
Second, it was our hope that by leaving the scheduling problem
to humans, on a decentralized basis, we might learn what heuristics
might apply and be humanly acceptable in this case. We were not dis-
appointed by this approach.
Commencing in September 1969, to the date of this report, the
pedagogical team leaders at the University of Massachusetts School
of Education were confronted* with the problem of scheduling their
resources and their students as best they could. They succeeded with
their experimental groups by a variety of methods, most of which
invoked the same principles of simplification previously discussed
in Divisions 1 and 2.
Without going into excessive detail, here are two approaches
that were used:
In the mathematics area, a four-week time horizon was developed
for scheduling personnel and students, with an IA sequence of that
duration which would lead to the preparation for a number of grouped
PC's. To provide flexibility, however, this offering was repeated on
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staggered starting dates displaced one week each in time for four offer
ings . Thus, although the staff and facilities could be planned for in
advance, a student coul.d place himself in any one of four groups, and
pick up the progress in any one of them as he selected. This practical
method provides the illusion of flexibility in combination with the
actual rigidity and look-ahead required for stable planning. And, in
coming to this practical result, the personnel involved began to ap-
preciate the necessity for simplification, even when electronic com-
puters are available for record keeping. In performing their simpli-
fication (by grouping IA's), the personnel employed their highest
human talents--that of pattern recognition and the exercise of value
judgments in decision-making.
In the language arts area, a completely different approach was
used. Although a five-week time horizon was selected, and formal
lectures developed daily for that period (with one IA experience for
each PC), here too the need for advance pre-planning was recognized
and exercised. To provide flexibility for this fixed segment of live
presentations, this group chose to record the live material on magnetic
tape, which presented an alternative set of possible experiences for
students who missed or chose not to attend the live performances.
The scheduling of students to the live offerings or to the alternate
tape experiences was conducted within this area on a student signup
basis. For example, tape playback equipment was on a signup basis,
so that students themselves assumed the burden of their own commit-
ments--even though the facilities were fixed in capacity over time.
In this instance, checks of student progress were maintained manually
(in fact on a large chart on the back of the supervisor's door) so
that the total picture of group progress involving 125 students
could be monitored. The latter record of results is easily automated,
although the scheduling is not. This successful supervisor also
walked around the problem of scheduling by having the students schedule
themselves informally, and only retained the results of the student's
own efforts for analysis and review.
With this experience in hand, we see no reason why there should
not be a diversity of planning and scheduling methods in the total
system, nor why this is not a beneficial policy for teacher education
as well as an economy of processing and control efforts. Indeed, the
only essential we see to bring these diverse methods together in the
whole is to provide the departmentalized planners some guide to pro-
spective student demand and resource need as well as to provide
reasonably current records of individual student progress for review,
as provided by the sequence illustrated in Figure 1.
In this vein, at a meeting on November 5, 1969, we agreed with
the pedagogical team leaders that a one-week planning and reporting
period would be more than sufficient for implementation of the present
plan, and that such a data processing effort was feasible, provided
the area supervisors scheduled their affairs as they had already done,
of necessity in their experimental trials in periods exceeding one week
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Completion of the Processing Cycle . Returning now to the details of
Figure I, we propose that as a consequence of the administrative plan-
ning resulting from reports (4) and (5) advance offerings of PC/IA
combinations be made available to students, preferably as far in ad-
vance as possible. Such offerings, when limited, can be handled on
a manual basis; or, if extensive, can be checked for feasibility
against the resource file as a special run. (In this step, it may
be desirable to have the resource file available to a limited number
of planners on a real-time basis, although not to students. One or
two administrative planning terminals, even at this time, may be
justified for trial-and-error utilization of resources in advance.
Such intermediate administrative experimentation may reveal more
effective heuristic rules for future planning, and we consider this
step a potential benefit in teacher and administrator education.
This possible intermediate experimental sequence is not shown in
Figure 1.)
We forsee that the result of the human scheduling effort noted
above will be made available to the student body as an upcoming list
of offerings which may be committed, on a first-come,
,
first-served
basis. Thus, to cite one practical method of implementation, limited
resources could be reserved by students by their own signup until the
resource was exhausted (as noted for the language arts experience to
date) or handled manually on a large display board for room and equip-
ment assignments on a group basis.
Regardless of the method of student-resource commitment, we
end up with that cross-reference for historical purposes and can now
input it into the system, via the student input transaction, labeled
(A) in Figure 1.
Data Input Forms and Means . We have suggested elsewhere that optical
input forms be used, even for the weekly update system proposed as a
starting system. This form of input is easily organized, and eliminates
the intermediate cost and delay of card key-punching, presently familiar
in industry. The optical form of input is natural in the educational
setting, since the same equipment can be used to accept student and
counselor initiated input using a pencil for both file updates and
test administration. (For example, a typical device for this purpose,
the Digitek optical reader, is widely employed for test scoring, and
can be programmed to provide either test scores or data cards for
direct computer input. A highly underutilized unit of this type
happens to be available for interim experimentation at the University
of Massachusetts.) For alternatives to the optical input in our
proposal, see Division Four.
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Data Output Forms and Means . At the start, we propose that data out-
put reports be provided in hard copy, or paper form. Using this proven
approach, each student and counselor can be provided with a permanent
historical record of commitments and progress. Similarly, an easily
read historical record can be made available to administrative planners.
In later modifications of the proposed system, it is possible, first
on a limited, then on an expanded scale to provide students and planners
with access on a remote terminal basis to immediately pertinent data
should that be necessary as cycle times are reduced. However, with a
one-week cycle time, and hopefully a more lengthy planning horizon,
we see no present necessity for a real time inquiry, with the possible
exception of administrative planning--perhaps using simulated planning
tests as described in the simulation section.
Some Technical Programming Details. Following the present technical
trends in management information processing design, we propose that,
wherever possible, programs written to implement the suggested pro-
cedures follow a "format independent" style in which data formats
used for both input and output can be changed at will as possible
file improvements change the data base, or file structure.
This feat is possible for input changes by providing a file-
supplied record, or header, which precedes the normal data records,
which itself specifies the format in which the later records will
appear. Thus, although a computer program may be written generally,
the precise format of each data entry may be left to the time of
execution, and a standard processing procedure may by this means be
made amenable to variations in entry format. This form of advanced
programming is highly desirable for processing experimental files,
and is suggested in this case.
Similarly, by separating the main processing program from final
output editing and report generation, and by further transfer of the
modified input formats to later editing modules, as is possible with
advanced programming techniques, which we shall not go into here, to
make output reports data-base independent in regard to shifting input
file formats.
Although this approach is not widely used at present, we suggest
that it is desirable, as well as feasible, for the system heretofore
proposed, and that, because of the likely changes in the PC/IA files
in particular, future investigators heed this point with care. (See
Cuadra, ojd. cit
.
,
Chapter 4, summary conclusions.)
The Management Information System and Other Efforts of this Project ;
The management information system described in this section is tied
directly to other parts of this report, especially the simulation pro-
jects and trials (see Section V) and the other management policy recom-
mendations (see Section III).
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Seldom do administrators or users of an information system ap-
preciate the variety of questions that may be answered by specification
of inquiry categories from even a limited set of those available, nor,
regretfully, do they often appreciate the difficulty, both human and
technical, which may be encountered in answering questions that have
not been anticipated in advance of their need. Appendix A will illus-
trate the former ability, but only foresight can assure that the infor-
mative detail that may be wanted on a historical basis will, in fact,
be available when requested.
The information system proposed in this section as a feasible design
for the METEP project’s implementation provides an exceedingly wide range
of information. The system proposed also provides close control of short
term plans at minimal cost, a topic which is the subject of the next divi
sion. But, the system as presently outlined does not presuppose cover-
age of all inquiry types that could occur in management crises of the
future
.
Our suggested design is not for instantaneous status inquiry and
instantaneous planning or for long range prognostication or control of
strategic educational values. It is a bench mark system from which to
work, both in cost/effectiveness evaluation and later systems analysis
on an intermediate time scale basis.
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Division Four
We now turn to a discussion of system costs, benefits, and sug-
gested extensions due to future economic and technological changes.
First consider the bench mark case of the last division. Then, we
progress through an analysis of eight other alternatives, specified
by widely differing values of student PC volume. By this procedure
we reject six of the nine alternatives as unfeasible, and finally
concentrate upon the three remaining feasible cases. Finally, we
turn to more detailed adjustments from the bench mark.
Pricing the Bench Mark Case . 7 To provide a starting point for cost
estimation, we have made the following assumptions:
1
.
2
.
3.
4.
Students in system : 800
Number of PC's in file : 1,000
Number of PC's to completion : 300
Number of years to completion: Two
7The numbers used in this costing comparison have been selected to pro-
vide ease of computational understanding, and are somewhat different
from those indicated in the simulation chapter for several reasons. As
previously noted, the simulation data included 581 PC's and 948 IA's.
Of the 581 PC's listed for the simulation, all were required of each
student, except those pre-tested successfully. The 'requirement for
completion of the total list was a technical requirement of the early
simulation program, since no data was available on the probabilities
of student elective choices of PC alternatives. After pretesting,
the number of PC's required of the simulated student dropped to about
400; and, to obtain graduation in reasonable time periods, the simula-
tion showed that only about 70% of those 400 PC's could in fact be re-
quired due to resource conflicts over time.
The net effect is that simulated students usually "took" roughly 300
PC's, as shown in this section. The authors of this Section believe
that the student choice of 300 from 1,000 possible PC's will more
nearly approximate operating reality than the "total" or "70%" require-
ment assumed in the current simulation. Moreover, the following argu-
ment and its comparisons follow from the transaction rates demanded
of the information-processing system as the number of required PC's
to graduation increases, so that the straight-forward arithmetic used
hereafter can be modified with ease if the total number of PC's required
increases or decreases. Thus, given the explanation above, the re-
mainder of this Section is completely consistent with the simulated
results, as well as with what we consider to be operating reality.
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5.
Number of days per academic year: 150
6. Number of PC's required per day for two year completion :
300 PC' s/300 days = 1 PC per academic day
7. Number of effective transactions per PC : Two (One initiating
a PC and one terminating a PC.)
8. Possible variations in Transaction input : Depending upon the
advance scheduling volume and first-time scheduling success,
the number of transactions estimated in (6) and (7) may vary
upward, e.g., if several transactions are required to schedule
for one PC, if several tests are required, if PC's are re-
peated, dropped, etc.
,
the number of transactions per day
could easily double or triple. On the other hand, if PC's
are more tightly grouped, if students batch their transactions,
say on multiple entry forms, and if mostly historical, rather
than scheduling information is maintained in the files, the
number of transactions could drop to less than our estimated
two per day. It is our hope that every day pressures will
cause the latter route to be followed by the system's students
and administrators. If this is so, it is our opinion that
one effect will offset the other, and that our estimate of
about two transactions per day, as computed over a week or
a month, will hold. It is on this assumption that our
further cost estimates will be made.
9. Estimated cost per transaction : Twenty cents each. This
estimate includes the cost of input forms, data conversions,
computer processing, and output report generation on a weekly
basis. The effective cost per input transaction may vary
upward or downward from our estimated figure depending upon
the frequency and variety of special reports requested and
provided. Our estimated transaction cost excludes (a) those
personnel costs that may be associated with test administra-
tion, (b) those personnel costs that may be associated with
human analysis of output reports, e.g., for counseling
purposes, (c) overhead costs associated with space require-
ments, and (d) costs of manual scheduling as required for
the proposed system. The estimated cost of twenty cents per
transaction is based on experience with similar record-
keeping systems, and is not based on detailed timing of
computer runs nor upon the simulated system runs of the
overall system, discussed elsewhere in this report. Finally,
the estimated transaction cost does not include the costs of
original file construction, nor the costs of programming the
proposed bench mark system. These one-time costs will be
treated separately hereafter.
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10. Direct cost per student per year . Based upon the above
assumptions, we arrive at a cost per student per year of
$60 = 2 transactions per day x 150 days per year x $0.20
per transaction. (This figure is about 2% of total educational
costs with present methods of instruction, which average $3,000-
$4,000 annually.)
11 . Total record keeping cost annually for the bench mark system .
Based upon 800 students in the system, a direct multiplication
provides a direct cost of $48,000 annually for the system.
12. Added cost for overhead items
. $40 per student per year.
Of this total, $15 may be attributed to the creation and
maintenance of student master files (including initiation
of and changes to the student header record) as well as
incidental maintenance of other master files not related
directly to student transaction volume, and $25 may be at-
tributed to special reports, and personnel costs required
for manual scheduling.
13. Total cost per student . Thus, in total, we have $100 per
student per year for the bench mark system--still excluding
costs of testing and counseling. This figure now represents
about 3% of the student's present educational cost, or about
2% of projected costs per student under the more flexible
METEP educational philosophy. (See report section on cost
feasibility
.
)
14. Total system cost . Again, following the line of progression
above, with an 800 member student body, at a total of $100
per student, we have a total information system cost of
$80,000 per year.
Benefits Associated with the Bench Mark System . The bench mark system
offers a number of features not easily obtained from present methods
of record keeping. Since the cross-reference between the four files
(Student, Resource, PC and IA) provides flexible combinatorial analysis
of results, the system provides a data base for later analysis of what
was planned versus what actually occurred. This comparison forms a
basis for management adjustment and control of the system as a whole.
Although this feature may be enhanced or degraded by an increase or
decrease in file complexity and the detail of transaction reporting,
it is our belief that minor deviations from the level of detail sug-
gested will provide little if any direct benefit changes. Moreover,
the bench mark system provides continuing plan versus accomplishment
records for the student so he may monitor his own progress on a more
frequent basis than is usual in present academic record keeping. It
is our belief that with this additional information, the student will
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in many cases be his own self-correcting agent, thereby stimulating
student motivation and self analysis which might not otherwise be
prevalent.
Another benefit is the provision of intermediate data for short-
term planning and control of resources and an analysis of their utili-
zation, including some advance knowledge of future student demand to
permit planned flexibility in the scheduling effort. Finally, the
proposed system provides sufficient detail for statistical analysis
of the student population versus planned offerings and the results
obtained in total. This form of data will itself be useful for both
educational purposes, e.g., student projects, and academic research,
e.g.
,
faculty analysis of teaching methods, sequences, and tijning
of modular presentation.
Possible Application Difficulties of the Bench Mark Case . Although
a one week period for batching transactions may be sufficiently long
to prevent major peak loading problems in the system, particularly
if resource planning is carried out in longer pre-commitment blocks,
say one month ahead with weekly adjustments in planning for the most
forward week only, we cannot now forecast the transaction or special
report load variation that may occur. This is a point to watch care-
fully in application, since rapidly shifting load levels may be as-
sociated with a rapid increase in the estimated transaction and report
volume. This phenomena may result as both planners and students
attempt to correct errors or temporary misallocat ion of available
resources. That is to say, the stability of the total information
system's operation, as is the case with all information control systems,
will be dependent upon demand fluctuations, processing cycle times,
and planning lead times _in combination . Without some degree of system
stability, planning breakdowns, and frantic efforts on a short term
basis to make adjustments can defeat the system's planning value as
well as generate volumes of transactions and reports which can becloud
the historical patterns that would be useful for statistical analysis
and future planning comparisons.
Another general problem to be monitored is that of file security
and confidence. Although this problem is most severe in real time
systems in which many data input units can be usod to access the same
file and alter it (a method we do not presently advocate), similar
difficulties can also arise in even simple batch systems if trans-
action accuracy is not constantly checked, and if strict processing
controls are not instituted as historical files are updated and re-
ported from. Particularly at the early stages of implementation of
the educational information system, we would anticipate some user
confusion, and a number of errors that will demand specific imple-
mentation measures to avoid.
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We anticipate, for example, that in initial file construction,
and in later transaction acceptance, the implemented computer programs
should themselves screen all input and maintain error statistics for
later system improvement. Such an error report was built into the
design of Figure 1 for this purpose. In particular, the student PC
history record, which culminates in the student's graduation, must be
secure. For this reason, we suggest that student test results be
transactions which only a few authorized personnel may input to the
system. In the absence of such a safeguard, a number of obvious abuses
could occur.
Programming and Testing Costs for the Bench Mark Case . Systems of the
type described here have a current price of between $10,000 and $20,000
for final system design programming and testing using hypothetical, or
limited amounts of real data. The generation of special reports, of
course, represents an additional programming expense . ^ The total
package will be in the $30 , 000-$40 , 000 range.
Although a number of generalized file processors are currently
available (see footnote 4) most are restricted on to file analysis
and are not intended as control systems. Moreover, these systems
(on a one-time lease basis) cost between $20,000-$100,000, and in
many cases offer features which are not needed here, which require
excessive high-speed memory, and which often require excessive run
times
.
Thus, we would prefer to have a program package written for this
special case. Although such a program package should be written
generally, so later alterations in file design would not destroy the
programming effort, we would foresee it to be of modular form so that
individual modules could be employed when needed exclusive of the
others. This remark applies especially to programs involving the
PC/IA catalog, which for speed will undoubtedly have to be stored
in the computer's high speed memory. (Present estimates of this com-
bined file is about 14,000 computer words, which is a substantial
portion of the usually available memory.)
^Current programming estimators have found from historical experience
that a finished program after test and correction, costs $10 or more
per statement, or program line. That figure is higher for highly
interrelated program systems. (Typical supervising control programs
run $20-$30 per line, and very complex systems, such as the SAGE early-
warning system developed for the military cost over $60 per line.) The
bench mark system, we believe, is in the $10 per line level of com-
plexity with an estimated 1,000-2,000 lines required for the several
programs necessary for the bench mark package.
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A summary of the total development and operating costs over a five
year period have been prepared for the bench mark case and appear in
the Economic Feasibility Section of this report.
Variations from the Bench Mark Case . For the sake of discussion.
Table 3 proposes several wide deviations in scope of processing from
the bench mark case, which is shown at the center of a 3 x 3 cost table.
The figures shown in the table are estimated cost per student per year,
as outlined above, but in this instance for various combinations of PC
variety (count) and student population size. Again, the figures shown
are estimates, developed in the manner previously illustrated. We are
not interested in the detail of each number here, but rather the reasons
for the relative differences in estimated cost, as well as possible
changes in system effectiveness as we move from the bench mark. (In
a later section, we will discuss how the figures of Table 3 may be
altered by rapidly changing computer economics.) In Table 3, we assume
that a student must complete 30% of the PC's offered, implying for a
fixed time period of two years that PC's will represent shorter segments
of scheduled time as we'move to the right from column to column.
TABLE 3
ESTIMATED COST/STUDENT PER ACADEMIC YEAR VERSUS
PC COUNT AND SIZE OF STUDENT POPULATION
(Presently Feasible Selections Are Shaded
for Emphasis. See Text for Details.)
PC Count
Consider first row one of Table 3, which represents a 10-student
population. With this small number of students, a simple manual record
(a file folder for each student) is satisfactory. And, at the 100 PC
level, simple manual summary and planning are both possible and most
economic, even as a part-time teacher effort, although $10 per student
year is shown for the sake of illustration.
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As we move to the right in row one, the number of students remains
at 10, but the number of PC choices increases by orders of magnitude.
Thus, for 1000 PC's, of which the student must now complete 300 in two
years for graduation in that time period (following our assumptions),
the length of the student file increases, and the detail for planning
increases also. We are on the borderline of an electronic computer
application if extensive statistical analysis of PC use is desired,
even though student records themselves may be maintained still by
manual means. The increase in cost may be attributed to the increased
manual effort required to update each student file (about two trans-
actions per day as in the bench mark case) and the increased difficulty
of either human or computer analysis of PC use and PC planning. The
total number of transactions for the student body is still relatively
small (about 20 per day) and it could be easily handled by one clerk
on a part-time basis. The $50 per student, for example, provides $500
per year for the ten students, and is equivalent to direct costs,
excluding overhead, for 20 days at $25 per day for clerical effort.
Again with ten students, but now with 10,000 PC's, of which each
student must now complete 3,000 to graduate, we come to a case which,
even for the few students, begins to push manual methods to their limit.
For example, even with ten students, we have potentially 30,000 items
in the total student history--a number which is perhaps susceptible
to human analysis (considering that many of the 10,000 PC's are likely
never to be selected), but which is on the face of it a student/PC
combination not likely to be found in practice. Thus, although the
record keeping may be feasible on a manual basis, we would expect
only a very casual form of analysis on a semi-automated basis, perhaps
using the librarian's form of centrally punched cards (often called
"peek-a-boo" cards because they are analyzed by humanly viewing punched
holes over a light source). ^ One such card per student can contain
punched records for up to 10,000 items (PC's) using very simple mech-
anical and optical equipment (in the $1 , 000- $2 ,000 class). With a
combination of such techniques and some manual notation both student
and PC records could be maintained. Nevertheless, who will offer
10,000 possible choices to only ten students? The volume would not
be sufficient to justify the resources necessary on any basis that we
can think of. Our figure of $500 per student is the cost for one clerk
to do what she could on a full time basis (at a cost of $5,000 per year
for ten students, or $500 each). The number need not be exact, since
this case will not come to pass; we show the figure only to indicate
that a substantial increase in record keeping cost would necessarily
occur, even with minimal record detail. We leave for others the
problem of figuring out how to provide the 10,000 PC's to the ten
students
.
9r. S. Ledley, Programming and Utilizing Digital Computers
,
McGraw-Hill,
New York, 1962, pp. 504-505.
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Row two of Table 3 represents the bench mark number of students.
With 800 students and only 100 PC's we have a situation in which minimal
computer processing efforts can be of benefit. The cost of $25 per
student assumes that we will batch results only once each term or twice
per year. Since only about 15 PC's need be planned for each year, re-
source and student scheduling may be handled in large time segments,
i.e., in one term, or even half-term blocks. The PC/IA catalogue is
brief, understandable, and easy to automate for record analysis. And,
because of the increased student volume and the fewer PC's we have
an attractive cost for record-keeping. At $25 per student and 800
students, we have available $20,000 per year. Assuming a system de-
sign similar to the bench mark case, but with less frequent batching
and longer range planning, this sum is adequate to maintain the lesser
bench mark system. It is little wonder, for these reasons, that the
800 student-100 PC case is the one which most nearly approximates
present day educational record-keeping efforts. The shortcoming of
this case, of course, is that it does not offer great student-choice
flexibility, which is one of the prime proposals of the METEP proposal.
It represents, essentially, the status quo .
Moving to the right in row two, we encounter the bench mark case,
which needs no further discussion here.
Finally, the third column in row two, the 800 student-10,000 PC
case, provides an interesting departure. At this level of PC's, assum-
ing a two year completion period and 3,000 to complete, we have about
10 PC's to complete per day, and an expected 20 transactions per day
per student (for 800 students a minimum of 16,000 per day and undoubtedly
up to twice that due to repeats, drops, and schedule conflicts). This
is an entirely different game, even forgetting momentarily the resource
planning problem. This case demands a real time processing system
with many input terminals, a computer dedicated to the single task of
master file maintenance, and vastly increased clerical costs, if any
form of file security is to be maintained. For example, this level
of transaction volume requires at least ten input-output terminals,
e.g., 1600 transactions per terminal per* 8-hour day is 200 transactions
per hour, a feat which is hardly possible with clerical input of any
form if student transaction confirmation is immediately desired. A
more realistic maximum figure is 60 transactions per hour--even as-
suming the most sophisticated output equipment and some conversation
with the student. This easily pushes the number of needed terminals
to 25 or 30 as a minimum, with supervision for their use . Such re-
quirements present total annual costs of $640,000 (provided by 800
students at $800 per year). The per student figure of $800 annually
now approximates over 25% of a student's current total educational
cost, a ratio we believe to be unacceptable. For this reason, the case
is not feasible in our view, particularly when the resource variety
and planning required to maintain an on-going operation at this level
is considered.
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Now, turn to row three, column one. Here we encounter economies
of scale . With the increased number of students to form an economic
base, we have available $10,000 = $20 x 5000 for data processing.
Since the necessary system is still simple, requiring only infrequent
batch processing, sinple planning, and fewer controls for security,
the $20 figure is entirely realistic, and indeed generous. Moreover,
we have built enough volume for our PC list of 100 to provide an
average 50 students per PC--more than enough to produce economies
throughout the entire system. This, then is a highly feasible com-
bination of volume and variety, and in addition one in which automation
of the planning effort can be centralized with relative ease.
The most interesting comparison is between the first and second
column of row three, as we move from 100 to 1000 PC's. At this level
of volume and variety, we generate a minimum of 10,000 transactions a
day (5000 students x 2 transactions each as in the bench mark case)
.
This load requires greatly increased input/output facilities, even
though they need not be on a batch basis. Thus, we have greatly in-
creased clerical costs for data preparation, with greater controls
necessary to avoid gross confusion. Although this case does provide
some economies of data processing, any such cost reductions per student
are offset by input/output, planning, and control supervision costs
which increase more than linearly. Moreover, counseling and testing
(a subsidiary issue) increases also at a more than linear rate. So,
our processing estimates run in this case to $500 ,000-$l ,000, 000
annually for the total record keeping system, or, say to $150 per
student for illustration. This per student figure does not include
testing and counseling, nor the highly possible problem of extreme
load peaking which will vastly increase the cost estimated. Thus,
contrary to popular belief, we do not believe that increased volume,
is necessarily a benefit when the number of PC choices is in the range
of 1,000 or more. In fact, based on our previous discussion, we con-
clude as student volume goes up, it is desirable to reduce centralized
PC choice detail--or take other organizational alternatives which
will have the same effect, such as decentralized planning and record-
-keeping, with summary reports only entering the main system.
Finally, we come to row three, column three, a case which on the
face of it is not feasible economically for any foreseeable educational
system under present technology. Here we have 5,000 students and 10,000
PC's, of which 3,000 must be completed in a two year period under our
assumptions. A simple computation, based on our previous figures for
column three, indicates a transaction load of 20 per student per day,
which for 5,000 students produces an average of 10,000 transactions
daily. That startling figure may easily be doubled due to changes,
drops, test failures, etc., so we now approach both an input/output
and real time processing requirement which approaches the complexity
and cost of a major airline reservation system. Again, we have some
potential for processing cost reduction, compared to the corresponding
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800 student case above in column three, mainly due to the economies
of the larger processor that would be required. But, it is again the
input/output volume and the increased supervision and clerical cost
for secure input that builds the per-student figure. If we took this
case seriously, and, even if we were generous, 100,000 transactions
per day would require 200 terminals to generate 500 transactions each
per day. Each of the 200 terminals would require an operator, which
at a nominal $5,000 per year each, produces a clerical payroll alone
of $1,000,000 per year. Two or three times that figure could occur
if loading were not perfect. Further, a completely dedicated real time
system, at a minimum cost of $1 million or more per year, would be
necessary. Add in the cost of terminals, system programming and
maintenance, supplies, user training, amortized installation charges,
programming, etc., and it is not hard to envision a total system cost--
excluding testing, counseling and space--in the $5-$10 million annual
range. The $1,500 annual student cost shown in Table 3 comes from
an average of this range spread over 5000 students. We believe this
figure to be low at current economic levels. Even though equipment
costs are rapidly diminishing, personnel costs are ever increasing
(in current installations of this type personnel costs approach 50%
of total operating expenditures) . 10
Data processing costs that total between $5 and $10 million
annually are not necessarily undesirable--if we have a large enough
economic base against which to work, as, say, the airlines do. A few
million spent on planning and control seems small in the face of gross
sales approaching a half billion to a billion a year. But, we do not
have that case with 5000 students.
It may be argued that elementary education, and preparing teachers
for it, is indeed a multi-billion dollar operation, which is true. But
the population is not easily consolidated to provide the volume necessary
l^A simple arithmetic extension of the figures above produces an estimated
cost per transaction for the real-time case of $0.50, which is $7.5
million divided by the 15 million transactions per year provided by
100,000 transactions per day times 150 academic days per year. This
earlier transaction cost is not to be confused with the $1.00 per trans-
action stated for airline reservations, due to the elimination of tele-
phone line charges and the possibility of more rapid clerical handling
of experienced students, as opposed to the usual airline customer's
reservation problems. Nevertheless, at least at present, real-time
response and confirmation is more expensive per transaction than batch
operation with delayed response.
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without simultaneously increasing the variety of PC's which undoubtedly
would arise without rigid standardization of nationwide educational
offerings for all, a very unlikely possibility. So we abandon our
final illustrative example as not feasible on economic grounds alone.
Some Remarks on Alternative System Benefits
. As a consequence of the
previous nine-case analysis, we have abandoned as unfeasible all the
high PC examples of column three of Table 3. Moreover, we abandon also
all those in the first row on the ground that a ten-student school,
standing alone, is not a useful consideration for this project. We
have remaining the four cases in the lower left hand section of Table 3,
and of these we question the 5000 student-1000 PC combination as highly
doubtful, for reasons previously mentioned. We now turn momentarily
to the three remaining case combinations.
In the last two rows of column 1, we have two traditional forms
of record keeping, which show some economies of scale, but which lack
the desired flexibility of student choice evidenced by our bench mark
case, at the center of the table. It is our continuing argument that
as student volume increases, the PC count must drop to produce a viable
system. If we turn to student benefits, as well as total system
benefits, we also, in practice, foresee that the ideal case is probably
one in which the PC count (for a two year program) is between 100 and
1000. We can find little benefit in increasing the PC count on a
formal record keeping basis for either student or total system if such
an increase begins to consume ever-increasing amount of the student,
administrative, and teacher day. In other words, if the PC count is
increased beyond a certain point, given a fixed number of students,
our students and personnel will find themselves so involved in trans-
action detail that the main purpose of the system, the very flexibility
of choice and method that was desired, will be diminished or lost.
It is difficult at this time to measure the direct benefits of
more (or fewer) PC's in a given installation, but it is clear that such
a relationship exists, at least in the limiting conditions. Only
operating experience can provide this final cost/benefit measure. It
has been our purpose in this Division to set forth the limits within
a feasible operation that can be maintained. I 1" has also been our
purpose here to foster some thinking about alternatives to the inclusion
of more PC's and therefore IA's, into the formal information system.
It is, we find, an illusion to believe that a computer system is help-
ful, or economic, for a wide range of diagnoses of human progress without
some decentralization and grouping of detail. This conclusion is based
not upon technical infeasibility, but upon the necessity for excessive
transaction loads and planning detail which can undoubtedly be handled
informally, more congenially, and more effectively on a person-to-
person basis before a plan and its history of execution enter the
formal system.
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Some Recommended Pre-Implementation Activities . We strongly recommend
that the following steps be undertaken before a final information system
is implemented, and that after implementation further adjustments of
the type suggested be made:
1. Pedagogical leaders attempt to refine and cluster their area
PC's and IA's as well as eliminate those which prove redundant, in-
effective, or unacceptable to students at the earliest possible date .
What has been done in the analysis of teacher presentations and their
alternatives will not be lost; that PC-IA detail may be published and
bound for departmental use by both teachers and students. Such group-
ing and elimination will not only simplify the information system's
requirements, but also provide logically clustered sets of material
which will lend some structure to an otherwise undifferentiated and
therefore" potentially chaotic choice menu. That is, the grouping and
elimination effort can provide some hierarchy of importance and rele-
vance to the materials and thereby aid the information system, the
student, and the teacher at implementation time.
2. Administrators and teachers should continually consider the
trades possible between human and information-processing resources
before requesting the non-human alternative. For example, an additional
$20,000 spent on data processing to handle more transactions (resulting
from more PC's and IA's) will buy one highly skilled tutor, or another
formal teacher who may well provide diagnostic insight, student direction,
and motivation to more students than the equivalent dollars spent on
formal processing manipulations. Certainly in the extreme cases cited
from Table 3 we are sure this is so; and the human trade may well be
a better one at the intermediate levels also. Thus, a balanced human/
machine combination may turn out to be better than either taken to
the extreme. We have no doubt of that.
Some Technical Notes on Information System Economics . Both computer
processor and computer terminal costs are expected to drop by orders
of magnitude within the next five years. For example, the cost of
small computers had already dropped to one third of their former value
over a three year period (1967-9). As this shift occurs, particularly
in terminal design, special attention should be given to input trans-
action cost reduction and security problems. To illustrate, it is
likely that inexpensive terminals that will accept pre-punched, pre-
marked, or embossed cards will be widely available soon, since some
are now avai 1able . ^ Such units also permit some variable information
HThe predetermined input for fixed information is desirable to limit
input errors, and has been widely tested in both industrial and hospital
applications. See Datamation, November 1969, p. 380, for a description
of a system currently in use at Deaconess Hospital, St. Louis.
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input as well as the fixed pre-determined input in various combinations.
Thus, student ID cards, PC- ID cards, and counselor ID cards may all be
inserted in such a machine, with variable test results, or other variable
diagnostic data entered manually, yet briefly. Such equipment alterna-
tives can shift the feasibility of PC and student volume combinations,
and may do so drastically in the next five years. Although such changes
will not, we believe, drastically alter our main line of argument in
this Division, they may provide the possibility to improve upon the
present bench mark, or to reduce the per student cost of its operation.
For example, it may be possible to share improved terminals both for
computer assisted instruction in some areas with some forms of short
range resource planning, an area we have left to manual means at this
time
.
Would the Conclusions of the Division Change if We Changed Assumptions ?
Yes. The careful reader will note that the cost figure estimated in
Table 3 comes from the assumption that with more PC's offered over a
two year period, a student must complete a fixed percentage of them--
not an absolute number--to graduate. This assumption, which we took
to reflect current pedagogical thinking--provides a direct relation
between the number of PC's offered and the number of transactions that
must be processed per unit time. This inevitable transaction rate
,
as
well as the file interaction speeds required to handle the fixed per-
centage assumption, produces economic and user infeasibility as the
PC count increases.
On the other hand, consider the following alternative assumption:
a student must complete a fixed number of PC's over a two year period
to graduate, say 20--regardless of the number of PC's offered . Assume
that the chosen PC's will again fill the two year period. We now have
ten PC's per year; or, as before, twenty transactions per year per
student to process. Moreover, even though the transactions may be
voluminous, e.g., 100,000 per year for 5,000 students, the number of
transactions per year is orders of magnitude less than in the fixed
percentage case, e.g., 15 million per year for the 5000 student-
10,000 PC case in Table 3. Student transaction volume is now virtually
independent of PC count, and the time scale is completely changed.
Thus, it is possible to handle more and more students and more
and more offerings --provided the transaction volume is constrained by
long PC time lengths. The variety to be handled still provides complex
processing problems, e.g., 10,000 PC's still presents a much more
difficult management job as opposed to 1,000 but the operation is
buffered by time.
It is entirely possible to plan for 50,000 students and 10,000 PC
offerings, provided the number of transactions is held within reasonable
limits, as with the fixed number assumption. Indeed, we would gain
great economies of scale in this alternative situation. (The physical
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setting corresponding to this case is that of the Great University,
with its many offerings and many students--who still work out their
educational regimen in modules of long time length, e.g., the traditional
five courses per term. Here we have great flexibility of choice, not in
time, but in combination, or in space.)
The whole problem is turned around by this alternative assumption.
The per student data processing cost is reduced, and we devote our
total budget to more students and the now more independent problem of
management of a wide range of resources. Neither student, nor manager
need know all the detail, because the choice list of, say, 10,000 PC's
may be departmentalized, so one human advisor may know in detail what
is in his group. The student will also specialize of necessity and
direct his efforts in summary form, working through a hierarchy of
choices to the ultimate detail.
So, as one would expect, the operating results, and the corres-
ponding system feasibilities differ widely as we shift our operating
assumptions. Yet, ironically, the result of the fixed PC assumption--
seemingly so different from the result of the fixed PC percentage
assumption--is just another example of the same thing.
In both instances we are concerned with the feasible variety and
volume of transactions that can be handled in a given fixed period of
time. For a given data processing dollar we may have (1) fewer students
and more student choices per unit time, or (2) more students and fewer
student choioes per unit time. (In the latter case, the students get
their variety by making their fewer choices from a larger potential
list, if it is available.)
If we choose more student choices per unit time, for a fixed
data processing budget, we must have fewer students, so the cost per
student inevitably increases.
The METEP philosophy implies the latter route, and the reader
must realize the inevitable consequences of that decision at a given
economic and technological status which exists at a point in time.
The careful reader may also observe that the costing methods of
Table 3 provide cost per student figures for all real-time alternatives
(as opposed to batch) which are higher than might be estimated if the
processing system were employed, or shared, for other than record-
keeping purposes. This is a correct observation.
The costs shown in Table 3 were allocated to the single use
scheme of Figure 1, or its real-time equivalent, to discourage large
PC menus under the fixed percentage assumption. Our conclusions still
hold--even though the costs for the real time, 10,000 PC cases be
divided by three.
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We have assumed batch, weekly processing for the bench mark case,
and also cited the 5,000 student--1000 PC case (below in Table 3) as
infeasible. Within the next few years, as noted before, changes in
computer economics may shift our bench mark from batch to shared-
terminal feasibility and show some economies of scale for more students
at the 1,000 PC level, under Table 3's (the METEP) assumptions. The
proposed bench mark system of Figure 1 is, however, flexible enough
to make this transition with few modifications. And, we are satis-
fied that the high-PC alternatives will remain infeasible for at
least a decade, based upon human constraints alone.
The activities required for the implementation of the information
system are outlined in Figure 2. Interactions with other components of
the METEP program are implicit.
Conclusion. In this Section, we have set forth an argument which
follows a straight line, based upon an analysis of information system
parameters and specifications as they affect system cost aftd performance.
Our thesis is that system variety and volume interact strongly, usually
more quickly than the average person appreciates, to create undesired
system effects, or in extreme cases to produce system designs which
are clearly not feasible on one or more grounds. We proposed a feasible
bench mark case, then described variations, both feasible and unfeasible,
that could be taken from it. In this way we concluded that our pro-
posed bench mark case was, with minor modifications, a system which
provided a reasonable improvement over present methods of educational
record-keeping, bearing in mind the philosophy of the METEP proposal.
Detailed cost/benefit adjustments in that system were, of necessity,
left to the guides to be gained from later operating experience.
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APPENDIX A
APPENDIX A--POSSIBLE SPECIAL REPORTS
1. Names and addresses of all students for mailings.
2. Geographical analysis.
3. Profile of entrance exams in* summary or by breaks.
4. Analysis of accumulated student hours in the system.
5. Analysis of failures and drops for each student.
6. Analysis of student population by major and sub-major.
7. Analysis of elapsed time in system vs. sex.
8. Conditional analysis of profile scores by sex.
9. Distribution of major areas and sub-areas by sex.
10. Distribution of PC's and IA's by sex.
11. Analysis of elapsed time in system by home address (town).
12. Analysis of resources consumed per student by area.
13. Analysis of student load per time period.
14. Analysis of student withdrawals from system by area.
15. Analysis of student withdrawals vs. PC's completed and failed
16. Percent self-study IA's taken by area.
17. Distribution of IA duration selected by area (not self-study)
18. Current PC vs. IA catalogue.
19. Profile scores vs. elective IA type selected.
20 Utilization of maximum special IA size.
21. Historical trend of IA type selected by area.
22. Historical trend of area transfers.
23. Analysis of PC's assigned but dropped by area change.
441
24. Analysis of reliability of student demand projection.
25. Analysis of student demand by semester month.
26. Analysis of resource demand by semester month.
27. Analysis of sub-area specialization vs. major area.
28. Analysis of illegal transactions entered into system by source.
29. Analysis of area selected vs. home location.
30. Count of popularity of PC's and associated IA's.
31. Analysis of failures and drops by major.
32. Analysis of pass by major.
33. Analysis of failures and drops by diagnostic code.
34. Analysis of resource utilization survey.
35. Analysis of resource utilization vs. IA's or PC's.
36. Analysis of PC and IA offerings during term.
37. Frequency of PC and IA's waived due to pretest.
38. Analysis of PC failures, repeats, drops, vs. resources used.
39. Analysis of average elapsed time to pass each PC.
40. Survey analysis of elapsed time in system by area.
41. Analysis of assigned vs. completed PC's.
42. Analysis of estimated maximum student time to completion by student.
43. Analysis of evaluation type by area.
44. Analysis of failure by evaluation type.
45. Analysis of elective PC's chosen by specialist area.
46. Analysis of average IA's taken to pass each PC.
47. Entering profile scores vs. time to completion.
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48. Analysis of human resources vs. student group size.
49. Equivalent number of credit points completed to date by student.
50. Number of pretests taken and passed.
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SECTION III PART III TESTING AND GUIDANCE OPERATIONS
TESTING AND GUIDANCE OPERATIONS
No better primer could be found for an introduction to this sec-
tion than Sherman Kent's Strategic Intelligence
,
a work directed to
secret agents and their managers.*
This somewhat obscure, but important book, contains a clear ex-
position in non-technical terms of the steps intelligence organiza-
tions use to collect, process and evaluate information.
Briefly put, the most striking result of this study is that in-
formation systems fail, not because insufficient amounts of accurate
information are available but because patterns of importance may be
misinterpreted, may not be recognized until too late, or if recog-
nized correctly, may not be believed. From such failures we have a
Pearl Harbor, a Bay of Pigs, a Pueblo Incident.
In an attempt to avoid such blunders, the intelligence services
of the world have developed an almost common form of organization.
Data coming from the field passes first through specialized "desks"
where local conditions are summarized, and where the ultimate detail
of a local situation is analyzed. Thus, there is a "Cuban Desk," a
"Laotian Desk" etc. But the local picture is not the whole story;
An isolated fragment of information, which might not seem important
at the specialized, local level, may when combined with other frag-
ments collected across the board point to a pattern of strategic im-
portance. So, the intelligence services also employ specialists who
seek to integrate patterns, not locally, but internationally. We
have the aircraft technology expert, the expert in gold smuggling,
the individual who monitors movements of political figures from one
scene to another, etc. and coordinating the whole we have generalists
who look for larger patterns in this vertical and horizontal input.
Even with this form of organization, which has proved to be better
than most others, some of the fragments that could form a meaningful
pattern will be lost, o* misinterpreted. That is a fact of the in-
telligence business, an inevitable consequence of the variety and
*S. Kent, Strategic Intelligence for American World Policy
,
Princeton. University Press, Princeton, N.J., 1949. A Yale histori-
an, Professor Kent was in charge of OSS operations in southern
France and North Africa during World War II. His book, written on
a Guggenheim fellowship, discusses the organization, operation, and
management of intelligence services. The observations made have
general value; the same information-handling and evaluation pro-
blems plague the Russuans, Standard Oil of New Jersey, and the CIA
as well as the METEP proposals.
445
volume of information transactions which must be, or might be, evalu-
ated. The hope is to reduce such errors to a minimum by careful de-
signs .
Although this diversion into the James Bond world may appear ir-
relevant to the subject at hand, what has been learned about intelli-
gence system organization is precisely applicable to the METEP Test-
ing and Guidance Operations and its supporting information system.
That is because the METEP Testing and Guidance functions provide
strategic intelligence which guides the total educational effort, in-
cluding diagnosis of student difficulties, guidance for specific pe-
dogogical development and teacher aid, and overall planning for re-
sources, methods, and schedules.
Testing and Guidance: The METEP Intelligence Service . Like an in-
ternational intelligence system in miniature, the METEP information
operations involve many areas of specialization, in which detailed
data must be known. We have, in fact, a "Mathematics Desk," a "Lan-
guage Arts Desk," etc., where the intimate detail of those special-
ties and their operation will be best known.
For example, for detailed counseling within the mathematics
area, it is clearly desirable to talk to the mathematics expert.
On the other hand, we also have another form of specialist who
looks across the disciplines: the expert in testing method, the
counselor who follows an individual student rather than a subject
area, the resource scheduler who must avoid conflicts in commonly
used facilities and between assignments of students to activities.
And, finally, we have the generalized administrative functions
of policy development, evaluation of overall plans, and the antici-
pation of future needs.
In addition, as is the case with most intelligence systems,
the METEP Testing and Guidance functions confront a range of data
input types from the "hard" results that may be obtained say, in the
Mathematics Area, from pencil and paper tests organized by item to
evaluate detailed segmented objectives,* to the less structured eva-
*William P. Gorth and Lawrence Wightman, "CAM: The New Look in
Classroom Testing," Trend
,
Spring, 1969, pp. 56-7. CAM is an abbre-
viation for "Comprehensive Achievement Monitoring" a technique which
tests in detail for educational objectives related to achievement,
attitudes, or perceptions.
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luation of human behavior, as in the Language Arts. And, in the hier
archy of testing and counseling efforts, we have various forms of pre-
tests, current tests of detail (for student self-help), and post-tests
Since the information gathered by the testing and counseling pro-
cess is of both immediate and historical interest, the inputs and out-
puts needed by the Testing and Guidance operations directly influence
the Management Information System and vice versa.
For example, as noted previously, when the number of testing seg-
ments becomes larger for a given educational activity, the transac-
tion load placed upon the system’s users and the information system
itself quickly increases, and so it is not feasible to maintain ex-
cessively detailed records on a continuing basis for all students or
activities without eventually degrading the entire intelligence ef-
fort, or even the objective of the METEP proposal, regardless of cost
considerations. If, in addition, the cost of record-keeping, test-
ing, and counseling is introduced, excessive segmentation of the test-1-
ing, counseling, and achievement-monitoring effort soon drives data
processing costs beyond reasonable bounds. Where such detail is need-
ed for research purposes, devices such as statistical sampling have
been employed successfully to adjust costs and benefits.* But for
everyday operation, the design of the intelligence system must be ad-
justed to provide what realistically can be obtained.
The Decentralized/Centralized Testing and Guidance Operation . To
hold down transaction rates while at the same time maintaining the
desired vertical and horizontal intelligence levels, we propose a
combination of both decentralized and centralized counseling and
testing. In some areas such as Language Arts, the more decentra-
lized form of effort will predominate, whereas in others, such as
Mathematics, a more centralized approach will be natural. We see no
reason why such flexibility of organization is not desirable, par-
ticularly when the data input characteristics of such areas differ
so widely.
To illustrate the form of organization proposed, we now cite
two cases: (1) Language Arts, and (2) Mathematics. In each case,
we look at the Counseling and Testing efforts that can be decentra-
lized versus those which may be centralized beneficially. In strik-
ing this comparison, it should be noted that the terms "decentralize"
and "centralize" do not, in our present context, mean necessarily
*See Gorth and Wightman, op. cit .
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a physical dispersal or congregation of individuals or efforts, but
refer instead to the manner in which information is handled. In each
case, we will comment upon the Counseling, Testing, and Information
System variations the alternate approaches suggest.
Language Arts: Case I . Here is a description of the feasibility
study results from Language Arts, taken from the notes of that Area’s
supervisor. The routine noted has been applied successfully to 120
students during Fall, 1969, in a highly decentralized effort.
The Performance Criteria may be attempted in any order,
and may be spaced in any way the candidate wishes. If the
present time arrangement continues, lectures and discus-
sions in the classroom will be available only during a
specified five week period, but all other instructional
alternatives will be available through out the semester.
The procedures are:
1. List of all Language Arts performance criteria
is handed out to each candidate.
2. List of suggested and available instructional
alternatives is handed out to each candidate.
3. Candidate may attempt the PC whenever he feels
ready
.
4. PC candidate completes a questionnaire to be
handed in with each PC, indicating which, if
any, instructional alternatives have been used.
5. PC is rated by one of a group of pre-trained
raters. Rating scales are available for each
PC.
6. Pass, no-pass charts are kept for each PC in-
dicating date(s) of each attempt, and infor-
mation on whether or not candidate has passed.
7. A master chart is kept listing each PC and
each student. The chart is filled in only
when student has successfully passed the PC.
Counseling procedures:
1. A general information sheet is handed out to
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each student.
2. Discussion hours open to all candidates will be
held at various times during the week. Raters
will preside over these discussions.
3. Bulletins will be issued regularly, reminding
candidates of the PC's they have yet to com-
plete .
4. Part of the rating process will include indi-
vidual comments made by raters on each candi-
date's PC.
1) Raters will attend a workshop in Lan-
guage Arts so that their training and
information will be consistent.
2) Questionnaires include evaluative in-
formation by the candidate, concerning
the value of the PC's and IA's. These
questionnaires will be analyzed by com-
puters .
Although the form of human behavior monitoring described above
lends itself most easily to decentralized testing and evaluation
using human raters, and although much on-the-spot counseling can
take place at the time of evaluation on an individual basis, some
centralized extensions of this scheme are also envisioned by the
Language Arts supervisor. For example, she sees eventual use of
video tape facilities in centralized testing and evaluation, if only
on a sample basis to aid in setting standards of performance which
may serve as a model for later candidates as well as standardiza-
tion tools for rater consistency tests. Further, although counsel-
ing may still be highly individualized, this supervisor sees some
merit in having a Language Arts counselor physically located at a
central location for physical convenience of students and staff.
By and large, however, testing in this area will continue to be de-
centralized because of its nature.
Note also that the decentralized Pass-Fail record keeping, the
flexibility of back-up materials for student self-study, and the
five-we£k plan for blocking out human resource allocation, greatly
simplifies the potential information processing inputs from this
area. For example, here it is possible to batch for historical
purposes a number of completed PC's together with a few simple de-
tails on each. The main function of an automated information sys-
tem for this Area would be to alleviate clerical workloads, such as
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preparation of typed status reports for students - and even such apparent-
ly trivial, yet burdensome detail as the preparation of mailing lists
on envelopes for student information distribution. In addition, the
combination of summary PC detail in batched form may be combined with
other student-file data to provide research data for Language Arts use,
e.g., entering test profiles versus Language Arts success.
Mathematics: Case II ; Turn now to a different scene in which detailed
segmentation, item testing, and detailed PC/IA combinations can be
generated with ease. Here we have "hard facts" - the candidate either
knows how to obtain the correct answer or he does not.
Note, however, in the description of feasibility study experience
below, that the supervisor of this area found it necessary to group
instructional alternatives and highly segmented PC’s into "books" of
detail which could be used to aid the student and the Mathematics
staff, but which need not necessarily clutter the permanent information
processing system with transactions. Note also that this counseling
and testing activity is potentially one which could largely be
centralized, with a partial decentralized counseling effort specialized
to the remedial needs uncovered through the centralized test procedure.
Also, we have here the ideal subject for detailed test item development
and evaluation, following the Comprehensive Achievement Monitoring
(CAM) technique previously cited. The number of students involved in
this area’s feasibility test was 96.
Here are the Mathematics Area's procedures, as reported by the
Area supervisor:
The class mode of instructional alternative for each
performance criteria module would be available on a
regularly scheduled (every fourth week) basis, while
the other instructional alternatives would be available
at any time in the mathematics learning center laboratory
A full time professional and at least one graduate
student with expertise in math education would always be
available at the mathematics learning center laboratory.
The testing program for the mathematics component of METEP is
partitioned into three phases, A. The pre-test phase on each performance
criteria module. B. The self-evaluation phase on each performance
criteria module. C. The post-test phase on each performance criteria
module
.
A. Students wishing to pretest on any performance criteria module
could do so in one of two ways: 1) by taking a regularly
scheduled pre-test as one of a group prior to the corresponding
class mode of instructional alternative for the performance
criteria module in question. 2) By reporting to the mathematics
learning center laboratory to take a pre-test on an individual
basis at the convenience of the student.
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B. After some exposure to one or more of the instructional
alternatives available to the student, he may self-evaluate
his progress in the performance criteria module by reporting
to the mathematics learning center laboratory to take a
self-evaluation test on the performance criteria module,
complete with detailed solutions to each problem or task.
These self-evaluation tests can also serve in affect as an
additional instructional alternative.
C. Once a student feels confident enough to take and pass the
post-test on the performance criteria module, he may take
the post-test in one of two ways: 1) by taking the regularly
scheduled post-test as given subsequent to the completion
of the scheduled class mode of instructional alternative for
the PC module in question. 2) By reporting to the
mathematics learning center laboratory to take the post-test
on an individual basis at the convenience of the student.
The above outline would apply to all of the mathematics content
performance criteria modules and many of the mathematics pedagogy
modules. Those pedagogy modules which require actual demonstration of
teaching ability to children would only be tested on a regularly
scheduled (every fourth week) basis. The mathematics "expressive
experience" modules have no testing program as such.
Little need be added to that description to indicate the
difference in testing and counseling needs between Mathematics and
Language Arts. It is also interesting to note here that the main
input to the Management Information System would be pre-test and post-
test results which have been proposed on a periodic basis of four
weeks, staggered in one week intervals. Although the problem of test
security becomes important in this area, various devices, such as the
random generation of test items, possibly by a computer from a
stratified list of possibilities, can be used to overcome any statistical
difficulties
.
A Counselor’s Opinion: Case III : Turning from the special areas to the
counseling specialist, it is interesting to see that here, too, the idea
of both decentralized and centralized efforts emerges.
Our counseling expert reports as follows. His notes have been
edited for brevity.
It is necessary to have a counseling function on three discrete
levels
.
The first is informational. The function here is to aid the
student in the selection and implementation of the PC's within a given
area. Such counseling would be a part of the pedagogical area's
effort, not centralized. The counselor at this level will also serve
to provide sources for -referral for the instructor as well as for the
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student. In other words, problems that are beyond the scope of the
individual teacher, or beyond the scope of the student or his counselor
will be referred to a counseling function outside of each individual
pedogogical area.
The second discrete counseling function is the provision of resource
persons for the faculty member who is involved in working with students
on their PCs and IAs . What is meant here is that where a faculty member
feels bogged down in his relationship with students, or where he feels
that his PCs and IAs are beginning to run him, counseling may help that
faculty member to see new ways of attacking PCs and IAs that are both
more relevant to him as a teacher and more relevant to the interaction
between teacher and student.
The third level of counseling function is to see students on a
long term basis, to know them as individuals - apart from their area
of specialization and the PC-IA detail. This form of counseling
requires a much broader perspective of the METEP program generally, and
of individual emotional and vocational objectives in particular than
will be required at the other levels.
The latter two functions, as described above, fall into a centralized
pattern. In addition to the specific day-to-day counseling suggested
above, another by-product of the centralized effort is the evaluation
of testing methods, their validation through counseling feedback, and
the suggestion of test items, both unobtrusive and obstrusive, which
may aid students and faculty in their work.
The Management Information System provides the counselors at al]
levels a variety of working tools, for instance: 1) student records
updated periodically, 2) current listings of PC/IA availability, 3)
complete cross-reference of data in student files for research studies,
4) evaluations of PC/IA popularity, satisfaction, and demand, 5)
evaluations of material retention by means of historical records of
student performance on detailed test results, duplicated PC's, and
similar test modules, and 6) assistance in the day-to-day details of
information handling, such as generation of lists of delinquent
students, drops, PC changes, over and under-utilized resources, and
anticipated schedule changes. Similarly, the counseling effort
provides input to the Information System, either through the student's
signup for a PC group and his completion of that segment, or directly
through counselor input to the system in the form of anticipated PC
demand, and similar detail.
The Mechanics of Testing and Guidance . The three cases above which
provide a sample of PC/IA handling experience during the feasibility
study lead us to believe that a combination of decerrtralized and
centralized testing and counseling will be desirable, economic, and
satisfying to both students and staff.
The decentralized testing and guidance reduces the transaction rate
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against the information system, thereby greatly reducing its design
requirements and costs. Moreover, the same transaction rate reduction
eases the centralized testing load and its associated problems of
security, paper generation, and student traffic. The benefits accrue
to the counseling effort: decentralized counseling provides the area
detail; centralized counseling provides the student continuity of
association, width of vision, and summary research data on the program
as a whole. But, the formal counseling transaction rate is reduced by
the dual approach.
The details of a decentralized testing and guidance operation may be
left to .each area's supervisor. In general, such efforts will be on a
personal basis, and the tests given on a decentralized basis will be
student self-tests, the results of which need not be universally
recorded. The decentralized counseling and testing efforts will be
coordinated with the centralized efforts, of course, by virtue of the
common records provided by the Management Information System on students,
PC/IA offerings, and summarized resource allocation.
At the centralized effort, the METEP proposal suggests a definite
and permanent set of individuals who will provide both clerical
assistance and at a higher level continuity of guidance during the
student's period in the system. In addition to this permanent general
staff, the centralized physical location will also provide §pace for
decentralized counselors who wish for physical reasons to meet
periodically at a given place and time with students and other staff
members
.
The detailed staffing, space and fixture budget for the centralized
Testing and Guidance Center associated with the METEP proposal may be
found in the Economic Feasibility section of this report.
The form of test administration and data input into the Management
Information System arising from either decentralized or centralized
sources has been planned for optically read forms. The same equipment
may be used for test scoring and other forms of transaction input. A
typical form. Such as Optical Scanning Corporations Utility DS 1109-4,
or its equivalent, may be specialized to handle both initiations and
completions of PC's, and other transactions which may enter the system
from students or counselors. The same form may be used for optical test
grading in those instances where such an approach is pedagogically
desirable. 'We have not designed detailed optical forms at this time,
since the technology of input devices and their economics is shifting
rapidly. Alternate input methods may be considered more desirable than
8 1/2 x 11 inch sheets at implementation time, although the general
principle of key-board avoidance is to "be maintained.
The generation and administration of tests on a centralized basis,
either for pre-test or post-test presents some mechanical problems. As
the volume of testing increases, and in particular as the variety of
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testing employed at the centralized location per unit time increases,
the problem of generating test schedules which are uniformly difficult
as well as secure passes beyond human productive ability, and requires
the use of mechanized effort.
Although we have not estimated nor planned for the computer
generation of individual test schedules in addition to automated grading
and item analysis, we anticipate that such schemes may be needed if the
test transaction rate at the centralized center cannot be held to
modest propositions. This is another argument for the decentralization
of as much Counseling and Testing as possible in this system. The
arguments of the Information System Section of this Report apply with
equal vigor to the Counseling and Testing schemes proposed here.
METEP Testing and Guidance Prediction and Control . Most intelligence
systems provide information of three types: 1) facts which change
slowly, the descriptive element ; 2) new facts which update the old,
the reportorial element
,
and 3) generation of predictive results, the
speculative element . The proposed combination Testing, Guidance and
the Management Information System provides each of these intelligence
outputs. The student record file contains not only the history of
student progress, but also the record of facts which will for a given
student change slowly. The results of Testing and Guidance provide
the update, or reportorial function. From the combination of the^e two,
analyses of classes of students, PC/IA selection and success patterns,
and counseling and testing methods may be made to predict the success
of future students entering the system. The same predictive results
may also be used to design improved PC/IA detail and groupings in the
continued improvement of the METEP plan. This, of course, is the purpose
of the management system which rests upon the data available from the
Counseling-Testing-Information Systems package.
Implementation . Figure 1 illustrates the steps necessary in imple-
menting the testing and guidance subsystem. The evaluation, analysis,
and updating step implies the cyclic nature of the listed activities.
454
TESTING
AND
GUIDANCE
SUBSYSTEM
455
IMPLEMENT
SUBSYSTEM
EVALUATION
PROCEDURE
SECTION IV ECONOMIC FEASIBILITY
ECONOMIC FEASIBILITY
Introduction
The economic feasibility of a proposed purchase by a family is
usually determined by answering:
1. Is this the best use of our money?
2. How much will it cost?
3. Can we afford it?
4. Do we have sufficient financial controls to insure the
expenditure of funds according to a planned program for
payment of the purchase?
The family's answer to the first question is usually based on subjec-
tive and emotional data. The cost is usually determined by "shopping
around" for the best buy and the ability to purchase is based on cur-
rent and/or anticipated resources. The control of resources for pay-
ing for the purchase normally consist of the family budget and fiscal
decision processes used by the family member who is responsible for
the expenditure of family income.
Many aspects of the four questions overlap, therefore, the
feasibility of the purchase is not normally determined by one pass
through the list of questions. For example, an increase in the
financial commitment necessary for purchase may negatively effect
the desire (need) of the purchase or if the desire is strong, an
overly optimistic projection of anticipated income may occur to make
the purchase appear feasible.
The determination of the economic feasibility of the family
purchase is an iterative process. The complexity of the process in-
creases with the cost and time commitment associated with the pur-
chase .
The economic feasibility of the METEP project is determined
by using a similar but more complex approach.
"Is this the best use of our money?" The appropriateness of
the expenditure of funds for implementing and operating this exper-
imental program can be determined by examining
:
1. the need for a new training program for elementary
teachers
,
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2. the objectives of the program, and
3. the pedagogical feasibility of the instructional design.
These items, the rationale, objectives, and pedagogical feasi-
bility, are discussed in sections I and II. An affirmative conclu-
sion to the appropriateness of this experimental program may be
derived from examining these sections of the report.
"How much will it cost?" A five-year cost projection indicates
that the operational cost of a program serving 800 students will be
approximately $1,575,500.00 per year. This would be an annual per
student cost of $1,967.00. The five-year projection of the program
cost is subsequently presented and discussed.
"Can we afford it?" The USOE provides financial support for
the development and implementation of exemplary educational pro-
jects. The funds which have already been granted for the develop-
ment of the Model Elementary Teacher Education Programs are exam-
ples. The USOE has also indicated a willingness to aid in the im-
plementation and initial operation of some of these projects which
are shown to be feasible. However, it is not the responsibility
of the USOE to provide the funds necessary for the continuing oper-
ation of the program. This is a responsibility of the institution
and its sponsoring organizations, e.g. the School of Education at
the University of Massachusetts, and the State of Massachusetts.
The intention of the institution to provide necessary funds for the
continuation of the program is therefore a criteria for determining
economic feasibility. The Federal government cannot afford to pro-
vide funds for "permanent" programs where there is little or no
intention of continuing the program past the federally funded period.
Although the intention of the school and state to continue the
program may be explicit, it is also necessary to demonstrate their
ability to do so. This is a second criterion for determining eco-
nomic feasibility. One way in which this criterion may be satis-
fied is to demonstrate that the student cost per year in the pro-
posed program for training elementary teachers does not appreciably
exceed the current cost allocations. The ability to facilitate the
effective use of funds is a third criterion in determining "can we
afford it." An institution cannot afford to waste "education dol-
lars,”
Cost-effectiveness analysis provides administrators Cdecision—
makers) with data which relate the cost and effectiveness of alter-
native courses of action.
^E.S. Quade, Cost-Effectiveness
:
Santa Monica, Calif.: The Rand Corp.,
An Introduction and Overview .
1965, p . 2
.
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The alternative courses of action may be implicit. For example,
cost and student achievement may be related in analyzing the in-
structional alternatives associated with a performance criterion.
The resulting data, complemented with other information about the
students and program, may be used in scheduling, deleting or alter-
ing the availability of instructional alternatives.
The criterion of program cost-effectiveness can be satisfied by
presenting plans for implementing techniques for performing cost
analyses and stating how cost-effectiveness data will be used in
evaluating and refining the proposed program.
The above three criteria are used in determining "can we afford
it." They address the question of the feasibility of the investment
of Federal funds, the ability of the school to continue the program
after Federal funding is phased out, and the ability of the school
to effectively allocate funds. Information provided in subsequent
parts of this section will indicate that the proposed program suc-
cessfully satisfies these criteria.
"Do we have sufficient financial controls to insure the expend-
iture of funds according to a planned program for payment of the
purchase?" The fiscal subsystems of the project are designed to
provide the necessary budgeting and accounting procedures to insure
the efficient fiscal operation of the program. These subsystems are
described later in this section.
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PLANNING-PROGRAMMING BUDGET DESIGN
Introduction
The METEP budget is the financial reflection of the project's
objectives. It is a dollar statement of values and priorities, in-
dicating both direction and speed of movement toward goals. The
work of each METEP member and the development of each subsystem or
program are directly affected by the budget and the budgeting pro-
cess. Every member of the METEP team should understand and be ap-
propriately concerned with the development of the METEP budget.
In order for METEP to wisely and effectively utilize its re-
sources, budget making must be based on: a) a clear statement of
objectives; b) procedures for generating programs of teaching, re-
pricing, comparing, evaluating and assigning priorities to such
activities. The METEP project's budgeting activity will be success-
ful only to the degree that the responsibilities, procedures and
sources of authority in the budgeting process are understood and used.
Conversely, to the degree that the budgeting process is misunderstood,
and/or ignored, the METEP budgeting activity will be unsuccessful;
when budgeting is increasingly unsuccessful, the METEP project will
be in danger of finding its objectives and programs determined by the
politics and mechanism of dollar allocations rather than be education-
al philosophy.
Planning-programming budgeting is a technique which, if used
effectively, will escape mechanistic allocations. It is a technique
which emphasizes optimum allocation of resource among competing ends
according to the 'objectives' of the organization. It lays stress
on controlling the outputs of the project by managing the effective
use of inputs. Analysis of outputs of the project by managing the
effective use of inputs. Analysis of outputs and input usage in
the PPB system is extremely important. In the profit-seeking or-
ganization, problems of measuring success or failure are facili-
tated by income and balance sheet statements. These tools have
little value in measuring the results of projects like METEP. Suc-
cess or failure in METEP is not measured explicitly in dollars, but
rather by the degree to which structured goals are achieved. Anal-
ysis related to achievement is aided by a program-oriented budget
because each program's output can be analyzed in relation to its
budgeted inputs. For these reasons the METEP budgeting process
will utilize the planning-programming-budgeting technique.
What Is A Program ? Essential to planning-programming-budgeting is
the concept of a program. There exists no clear-cut definition of
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a "program" and there are ambiguities and inconsistencies at all lev-
els of usage. However, the concept has special significance to the
understanding of METEP’ s planning-programming budget. This budget
has as its foundation a number of component programs, which, in total,
represent the entire METEP effort.
Definition . A program is here defined as an entity consisting of
variolas components designed to achieve specified objectives with var-
iable time constraints by utilizing and transforming identifiable
resources into end products. These end products will result from
the utilization of complementary programs within a specified scope
of activity. These activities, which will be carried on by the pro-
gram components, exist over an uncertain time period. Some activi-
ties are short-lived, while others will continue for the life of
the project.
The components of METEP also satisfy the above definition.
Each of these components represents an activity or function which
has its own specific objectives, scope of activity and distinguish-
able outputs. These elements can be classified under two general
headings: administrative subsystems and education programs. The
education programs produce the end products of METEP, the adminis-
trative subsystems produce only supportive, intermediate products
which are used and shared by all education programs. These two gen-
eral categories are the initial building blocks of the METEP plan-
ning-programming-budget system.
Administrative Subsystem.
1 . Management
2. Information System
3. Evaluation and Research
4. Testing and Guidance
4. Pre-school
5. Science
6. Social Studies
Education Programs .
1. Human Relations
2. Behavioral
3. Language Arts
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7. Mathematics . 12. Technology
8. Urban Education 13. Evaluation
9. Aesthetics 14. Supervision
10. Inservice 15. Foreign Language
11. Media 16. METEP Orientation
In themselves none of these programs or subsystems can attain
the total specified objectives of the METEP project. Each element
does influence the credibility and effectiveness of the project;
therefore each plays an integral role in the success of the total
project effort. Each is in competition with the other elements for
available scarce resources within the project. These programs and
subsystems are critical success factors of METEP, and are incorpo-
rated in the METEP planning-programming-budget.
What Is A Planning-Programming Budget (PPB)? There is no standard
definition of a PPB. For this reason, a narrative approach is used
to expand understanding of a PPB as it will be viewed in METEP.
The planning-programming budget differs from the line-item control
budget in which detailed classification of objects of expenditure
(inputs) and control of these items are emphasized. The conceptual-
ly newer PPB places emphasis on the end objectives (outputs) and the
control of costs needed to achieve these objectives. PPB uses budg-
etary techniques to emphasize and facilitate explicit consideration
of pursuing policy objectives in terms of their economic costs (op-
portunity costs) and the total dollar costs, both in the present and
in the future.
PPB is used as a multi-purpose approach to overall budget con-
trol. It focuses on the budget decision-making process, particular-
ly on the problems relating to resource control, allocation and use.
It is intended to bring about a more efficient and effective allo-
cation of resources (staff, space, equipment, etc.). This is a-
chieved through a careful appraisal of the program's needs in light
of the program's objectives and outputs.
PPB promotes comparisons between the resource requirements of
competing programs. This is possible because resource alternatives
and programs are expressed in a common denominator: the dollar.
Program budgeting facilitates the utilization of both "cost benefit"
and "cost effectiveness" analysis. PPB uses cost benefit analysis
to determine the potential and the actual contributions programs
make to the projects' end objectives in terms of output and cost.
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On the other hand, PPB uses "cost effectiveness analysis" to deter-
mine if an effective and efficient usage of inputs is being attained
by programs in the production or distribution of outputs.
On the basis of the appraised needs, the comparison of alter-
natives, and the evaluation of contribution to the end objectives,
METEP' s central management can strategically plan, program, or coor-
dinate the project’s present and future financial needs. The charac-
teristics of a PPB system suggest that it is a better management
tool than the conventional budget.
Operated correctly a PPB system should provide METEP with bet-
ter program and subsystem planning, management, and control than the
conventional procedures.
A Comparison of Conventional Accounting and PPB Accounting . All
educational accounting systems are primarily concerned with the le-
gal and fiduciary responsibilities which result from the receipt
and expenditure of state, federal, and other funds. The conven-
tional accounting functions within an educational system are those
that concern themselves with keeping detailed financial records.
The following are typical activities:
1) Recording source and amounts of all funds.
2) Controlling the receipt and expenditures of these funds.
3) Aggregating total expenditures by line-item (object).
4) Aggregating total expenditures by activity (purpose)
.
5) Projecting budgets for two years at most.
With the introduction of PPB accounting system to the METEP
projec.t, the above functions of accounting are greatly expanded.
The following functions are added to the finance officer's scope
of accounting-budgeting functions.
1) Assist in the determination of the general and specific
objectives of the METEP project.
2) Design, manage, and implement financial procedures
and forms which will help to achieve the end objec-
tives .
3) Develop new categories of object and activity ac-
counts for all programs in the METEP project.
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4) Assist in the long-range projection of resource requirements
for each program.
5) Assist in the programming of the acquisition .of these re-
sources .
6) Assist in the preparation of a PPB on the basis of the
above projections and programming.
7) Assist in the development of criteria needed for the
evaluation of program performance and progress.
8) Develop financial contingency plans in case of funding
changes
.
9) Assist in the determination of the long-run "economic costs"
and dollar costs of alternative within a program as well
as the cost of each program.
10) Assist in the measurement and evaluation of the contribution
of various alternatives and programs to METEP's end
objectives
.
11) Communicate the above information to decision-makers.
12) Coordinate METEP's financial system with the university's
and school's financial systems.
METEP's Internal Budget Cycle
.
The budget cycle for the METEP project
contains all essential stages and procedures necessary to the
employment of a PPB system. It provides not only for the development
of a project PPB, but also for the development of programs of
subsystem PPBs
.
The budget cycle is designed to eliminate shortcomings which
have been noted in other instances where the PPB system has been
used. Specifically, the design hopes to prevent the following de-
ficiencies :
1) Misunderstood or undefined program objectives.
2) Insufficient time periods for program review and decision
making
.
3) Inadequate investigation of program accomplishments or
lack of accomplishments.
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4) Over emphasis of budget analysis related to expansions,
and new programs while current services are practically
ignored
.
5) Too little emphasis on developing and comparing alternatives.
6) Inadequate determination of future costs associated with
present decision.
7) Failure to integrate operating and capital budgets.
8) Deficient utilization of cost benefit and cost-effectiveness
analysis when appropriate.
The cycle emphasizes and provides central management with
centralized control over the budgeting process. Centralized control
is initially desirable in METEP because of the experimental nature
of the project. It is felt that centralized control of funding
requests, resource allocation, and educational evaluation and research
will enhance efficiency, effectiveness and success in the METEP
project
.
The cycle provides for incorporating traditional school and
state fiscal procedures with those found in a PPB system. Since
METEP seeks funding through the university and state, the integration
of traditional budgeting procedures with PPB procedures is both
desirable and necessary.
The internal budget cycle is divided into four distinct stages
as well as specific time periods. Each stage plays an important
part in the development of funding requests and the project PPB.
Since deficiencies in any stage are likely to cripple the overall
effectiveness of the budget system, the time tables and procedures
associated with each stage peed to be given proper support by central
management. Figure 1 is a flow diagram of METEP* s internal budget
cycle without dates. Figure 2 is a flow diagram of METEP *s total
budget cycle, from budget design to funding, with dates.
The first stage is essentially a review of project objectives
and the development of project guide-lines for the budgeting process.
This involves gathering and organizing all information needed by
program coordinators for the creation of program PPB's. Central
management coordinates this intelligence activity. After the intel-
ligence activity is complete, central management sends out appropriate
information to both subsystems and program coordinators. Along
with this inofrmation goes a detailed policy and procedure guide
which relates to the development of PPB's for the educational and
admins t;rative components.
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The second stage gives rise to the development of subsystems
and program PPB’s. Each coordinator works with his personnel to
create a PPB for his area. This involves the analysis and inter—
pretation of the intelligence provided by central management in
light of the program’s objectives and present activity. Such analy-
sis and interpretation leads to the projection of future activity
levels and related needs. With this information, program or
subsystem changes are planned and programmed. Where significant
changes are contemplated, their effect on future program output
and cost should be analyzed. Once a coordinator is satisfied with
plans made, alternatives chosen, and has reviewed last years PPB
for overlap, a tentative area PPB is developed. The area PPB is
then sent to central management for review and eventual consolida-
tion with other area PPB’s into the tentative project PPB.
In the third stage central management reviews each area PPB.
If obvious deficiencies are apparent the area PPB is sent back for
revision. If it is not sent back in the first review, it is con-
solidated with other PPB’s. Eventually a project PPB evolves from
this consolidation. Once the tentative project PPB is complete,
central management, working with updated financial constraints and
having evaluated the contributions of particular subsystems and
programs to the success of the METEP project, will begin reviewing
in detail the budget requests of each area. At this point, central
management interjects its decisions pertaining to the overall di-
rectbn of the METEP project. Working with information derived from
the educational research subsystem and other sources, central
management can add, cancel, or modify programs to increase the
efficiency and effectiveness df the METEP project. Where modifica-
tion is appropriate, central management will consult with one or
more of the area coordinators to develop an acceptable PPB. This
task often involves returning area PPB’s for revision until
consensus is attained.
The definitive project PPB is developed from revised area PPB’s.
This budget is the basis for future funding requests in the appro-
priate fiscal year. In the last phase of the third "stage of the
budgeting cycle various funding requests are sent to proper agencies
for further processing. Likely, the definitive project PPB will
undergo additional modification as the various funding agencies
examine and act upon the original request. Stage four gives rise
to the working or finalized project PPB. Once it is apparent
exactly how much funding is available to METEP, a finalized project
PPB is developed.
When this budget is complete it is sent to each subsystem and
program. Coordinators are now able to draw upon the funds available
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according to their budgeted amounts. This working PPB provides
a basis for regulating and coordinating area expenditures.
Central management consists Basically of the following core
personnel: 1) project director, 2) associate director of education,
and 3) associate director of administration. It also, at times,
includes those individuals who are specifically required to serve
in an advisory capacity when particular expertise is required during
the budgeting process.
This arrangement is suitable to METEP requirements in that
it can provide for a high degree of flexibility and expertise as
circumstances in the budgeting cycle change. The core triad is
adequate^ for most decision making in the budgeting process. It
is sufficiently large to provide diverse points of view, and yet
small enough to act decisively on matters requiring decisions.
METEP Budget Responsibilities and Procedures . Budge responsibilities
in the METEP project are distributed among the following ranked
individuals
:
1. project director
2. associate director of education
3. associate director of administration
4. subsystem and program coordinators.
These individuals have certain responsibilities and authorities
in the budgeting process.
Foremost among the responsibilities of the METEP' s project
director is that of establishing policies governing the scope and
activity of administrative subsystems and educational programs.
This responsibility is executed by the anticipative design approval
or negation of program and subsystem plans, their associated budgets,
their administrative organizational patterns and other matters of
general applicability. The director will determine and implement
general policies needed for the initiation of the project. The
need for policy revisions and/or additions will rest within the
workings of the total organization. The need for a particular policy
statement or decision will first become apparent to the administra-
tive officers, faculty, or general staff. Their recommendations
would then move upward through the organizational channels to the
project director for appropriate action.
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This points to the fact that the project director is primarily
concerned with general policy. He is not only indirectly concerned
with policies related to the. methods by which the subsystems and
programs budget proposals are conceived, developed and presented,
the project director is also directly involved in the preparation
of the definitive project's PPB. From this point of view, it is
evident that the project director plays a vital role in nearly all
the stages of the budgeting cycle. First, he helps to establish
project objectives and guide-lines necessary to the development
of subsystems and program PPB's. Second, he participates in the
creation of the tentative project PPB. He provides the overall
leadership necessary for directing the future of the METEP project.
This involves him in decisions relating to the addition, cancellation,
and modification of subsystems and programs within the immediate
organizational structure. Third, he heads the team responsible
for the preparation and submission of the definitive project PPB
and funding requests. It is he who has the responsibility of
supporting, defending, and if need be, modifying the definitive
PPB. Forth, he is ultimately responsible for the financial control
of funds provided to support the METEP project. This means the
working METEP PPB is an extension of his responsibility.
In summary, the following functions are performed by the project
director in the budgeting process:
1. Determination of general policies to control the sphere
of activities in subsystem and program.
2. Establishment of fiscal plans and policies.
3. Alteration and modification of overall project direction.
4. Execution of project's PPB and related funding requests.
5. Execution of other budgetary procedures which he deems
desirable or necessary.
The associate director of education is directly responsible
to the program director in the budgeting process. His scope of
activity is largely limited to directing and coordinating the
development of the educational program budgets. He directs the
evaluation of educational programs. He supervises educational
research. He also acts in the capacity of advisor to the project
director.
In this advisory capacity he can greatly affect the future
direction of the METEP project. This ability makes him a key figure
in the development of a project PPB.
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In the absence of a project director he assumes the director's
budgeting responsibilities.
The associate director of administration is directly responsible
to the project director. When the project director is not present,
he is responsible to the associate director of education. This
officer's responsibility in the budgeting process is more detailed
than either the project director or the associate director of educa-
tion. His efforts are concentrated in the administration and coor-
dination of the administrative subsystems. In this role he has
the responsibility of directing and coordinating the development
of subsystem PPB's.
He is also the financial officer of the METEP project. He
is responsible in this function for the overall supervision of
accounting activities and budgeting procedures within the METEP
project. This means he regulates the technical and timing aspects
of the budgeting process. In addition, he is charged with deter-
mining and promulgating accounting policies and procedures, main-
taining the adequate form the accounting records of the project,
preparing and interpreting financial reports as the need arises,
making recommendations for executive or other action indicated as
necessary or desirable by the reports, soliciting funds for the
METEP project, administering financial controls with respect to
receipts and expenditures, including budgetary control, supervising
internal audits of the METEP project, and performing other financial
functions as required.
More specifically, his budget respnsibilities are:
1. Formulation of the budget time schedule and necessary
budget forms.
2. Preparation of guide-lines and procedure directives as
to the design, development, justification, and submission
of the area PPB's.
3. Direction of cost analysis of existing programs and proposed
alternatives
.
4. Initial analysis of area PPB's.
5. Consolidation of area PPB's into the tentative project PPB.
6. Supervision of central management's review of the tentative
PPB and the related subsidiary area PPBs
.
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7. Initiating modification of area PPBh as a result of central
management's review decisions.
8. Restructuring the tentative PPB into the definitive project
PPB
.
9. Organizing, structuring, coordinating, and submitting state-
line item, federal, and other funding requests with appro-
priate supportive information.
10. Supplying any other Budget justification as directed by
the project director or funding agencies.
11. Supervision of modification to the definitive project PPB
as resources are made available by the funding agencies.
12. Presenting the working or finalized project PPB to area
coordinators as a fiscal guide.
13. Administration of expenditures and other details associated
with the project PPB.
Subsystem and program coordinators are responsible to their
respective supervisors, either the associate director of education,
or adminstration. Each is responsible for directing, organizing,
coordinating, and administrating the activities found in his
particular area of responsibility. Their role in the budgeting
process is to formulate their area PPB. This entails analyzing
central management guide-lines for their effect on the future
operations of their area. It also involves planning and programming
future area funding requirements once guide-line analysis is
complete. When the area's future requirements are analyzed and
detailed in the area PPB, coordinators are required to submit
justification of their funding requests along with the PPB. They
will, when required, modify their budget proposals and resubmit
them.
In essence, these individuals will:
1. Cooperate with the associate director of administration
by following established policies, procedures, and guide-
lines pertaining to the budgeting process.
2. Analyze present area operations and future needs.
3. Perform "cost-benefit" and "cost-effectiveness" analyses
when appropriate.
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4. Develop and submit area PPB's and supporting justifications.
5. Cooperate when they are requested to modify their area
budgets
.
6. Provide any additional help in the Budget process at the
request of the project director or one of the associate
directors.
The Eighteen Month Budgeting Cycle Time Schedule . The total M£TEP
budgeting cycle (Figure 2) is complex because METEP must seek,
funding from many sources. Each source prescribes and requires
essentially different procedures for funding requests. Each source
also has the ability, in funding, to materially alter METEP 's
financial plans. The METEP budget is in a constant state of flux
until funding actually takes place; once funded, a finalized budget
can be developed
The time schedule for the METEP budgeting process continues
over a period of eighteen months. The first date of importance is
January 1. It signals the start of the initial stage of the
budgeting cycle. Shortly after January 1, the associate director
of administration begins to collect guide-line materials from
established channels. Through the month of January, he constructs
a set of instructions which will be used as a guide in the develop-
ment, preparation, submission and justification of subsystem and
program PPB requests. Once complete, these instructions will be
included in a kit which contains time schedules, procedures and
forms
.
On or about February 1, these materials are transmitted to
various subsystems and programs for appropriate action. For the
next sixty days coordinators will work to develop their area PPB's.
Once their PPBs are developed, they are sent to the associate
director of administration for review and further processing. All
area PPBs must be in the associate director's office on or before
April 1.
April 1 signals the preparation of a tentative project PPB.
This entails reviewing area PPB's before they are consolidated into
the tentative project PPB. Any found obviously unsatisfactory are
returned to the appropriate coordinator for modification. The tar-
get date for completion of the tentative project PPB is April 10th.
From April 10th to May 15th central management in consultation with
area coordinators, can modify the overall tentative project PPB.
Also during this time the tentative project PPB will be presented
to the Assistant Dean for Administration, School of Education.
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The Assistant Dean will he requested to review the budget and to
recommend which portions would he appropriate to include in the
school's hudget request.
By May 15th a definitive project PPB should he developed.
The associate director -of administration and his staff will determine
how the project PPB will he broken down into funding requests.
Funding requests will he prepared, reviewed and submitted by June 1.
By June 1 the project director will have acquainted himself
with every facet of the project's PPB. The project director and
his staff will have the responsibility of maintaining working
contacts with various school, university, state, federal, and other
funding agencies until funding for the budgeted year is completed.
This means that the project director and his staff are to be avail-
able to explain and justify the original request and, when necessary,
submit and explain any alterations in budgeted needs which may be
reflected in changing METEP requirements during the remaining twelve
months of the budge cycle.
When the total amount of funding available to METEP becomes
known, the project director and the associate director of adminis-
tration will supervise the preparation of the working project PPB.
This should occur as near as possible to July 1 the beginning of
the fiscal year to which the working PPB is to be applied.
Implementation Comments . When the implementation of the METEP is
funded, the five-year budget and financial time schedule (developed
in the feasibility study) will be evaluated in terms of the avail-
able funds and designs of the various pedagogical programs. The
result of this evaluation will be a finalized five-year budget and
plan for raising any necessary funds to support the METEP during
this period. The associate director of administration will be
charged with the responsibility of implementing the financial and
PPB systems. It is anticipated that the proposed PPB system will
require modification because of varying start-up conditions that
may be encountered. However, for efficient operation of the system,
emphasis must remain on the function of long-range planning because
of the eighteen month budgeting cycle that will be encountered.
It is impossible to anticipate any changes that may develop
in the financial and budgeting system of the University of Mass-
achusetts. At this point in time, several changes appear in the
making and should be considered at implementation to insure a proper
interface between the METEP and the University's system.
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The School of Education is presently in the early design stage
of developing a revised budgeting and accounting system. The inter-
face between the project's and school's fiscal systems is discussed
in the description of the METEI accounting subsystem.
Figure 3 is a network activity diagram of the implementation
of the budget subsystem. Although not explicitly illustrated, there
are implicit feedback loops and cycles of activities. For example,
data derived from the evaluation of the Budgetary process will be
used to update the objectives and design of the subsystem. Hence,
many of the steps in the network will be repeated.
Most of the expenses of implementing the proposed budgetary
subsystem are included in the budget estimates for the administrative
subsystem. Some costs associated with the automation of the fiscal
subsystems are included in the management information system budget.
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SUBSYSTEM
COOR-
DINATORS
Accounting Subsystem
The Treasurer, the chief financial officer of the University,
is accountable for the control and disbursement of all University
funds. One of the functions of the Treasurer’s office is to main-
tain all official accounting records. This task is centrally
performed
.
The Assistant Dean for Administration, School of Education,
acting for the Dean of the School, is responsible for initiating
official forms notifying the Treasurer’s Office to encumber and
expend funds which have been allocated to the School.
Trust fund, i.e., federal and foundation grants and contracts,
are administered similar to the state allocated funds. Each trust
fund is administered as a separate entity. The assignment of
accounting categories is more flexible for non-state funds. This
allows accounts to be established for compliance with federal and
foundation guide-lines.
The University provides a weekly report to the School noting
expenditures and balances. The processing time between the
initiation of an action and the reported completion is normally
three or four weeks. Therefore, the weekly University report is
approximately a month out of date when received by the School.
Hence, the School has found it desirable to set up a ledger system
which maintains the current balances of all accounts. Encumbrances,
their liquidations, expenditures, and cash balances are maintained.
The present accounting systems, both University and school,
are line-item accounts. (The School is presently in the early design
stage of developing a program approach to budgeting and accounting.)
The METEP budgetary subsystem implies an accounting system which
will provide more data than either the present university or school
systems. The only constraint placed on the project's accounting
subsystem will be the requirement of creating line-item financial
reports using the University account structure. This requirement
is necessary for comparing official university records and the
project's "working" records.
The disbursement and accounting of METEP funds will follow
the University system with the following exceptions. The METEP
associate director of administration will initiate the forms necess-
ary for encumbering and expending funds. These forms will be
forwarded to the Treasurer of the University through the Assistant
Dean for Administration, School of Education. The working ledger
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will be maintained by the project’s associate director of adminis-
tration. The official accounting record will remain the respons-
ibility of the Treasurer.
Accounting records maintained by the project will be used for
the financial control of METEP. These records will provide critical
inputs for cost-effectiveness analyses and PPB preparations. The
associate director of administration will provide area and subsystem
directors with financial reports when requested.
The associate director will be responsible for reviewing the
financial status of the project with the director and the associate
director of education on a regular monthly basis.
The accounting subsystem proposed for METEP will provide fiscal
reports for:
(1) Each educational area and administrative subsystem -
program codes.
(2) Control accounts by object codes - the present University
account structure.
(3) Coded activity accounts, e.g., instruction, administration,
program diffusion and dissemination, program evaluation.
The general framework of the proposed accounting subsystem
follows from the proposed PPB subsystem. It incorporates the current
public school practice of the utilization of a "Federal Accounting
System" with program accounting. The following Figure 4 is used
to illustrate the proposed subsystem.
The three dimensions of the cube are: activity, object, and
program codes. Each fiscal transaction is coded to:
1) indicate the purpose of the expenditure or action - the
activity
.
2) describe the materials or services acquired - the object.
3) indicate the area or subsystem of the activity - the
program.
This three dimensional accounting subsystem will provide cost
data necessary for PPB preparation and control. The comparison
of expenditures permitted by this design is also beneficial in
cost-effectiveness analysis.
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Some of the comparisons possible using this design are;
1) Supplies in science instruction (cube A-V-b) to
supplies in language arts instruction (cube A—V-c)
2) Total instructional cost (entire layer A) to total
administrative cost (entire layer E)
3) Total mathematics program cost (entire slice a) to total
science program cost (entire slice b).
The object codes will agree with the account structure set
up by the Treasurer's office. Activity and program codes will be
determined by the METEP associate director of administration. The
activity codes will be reviewed by the School's Assistant Dean
for Administration.
A three dimensional accounting system is sufficient for a
program that derives all of its funding from the same source. Funding
for METEP is anticipated from several sources. Therefore, although
not included in the graphical illustration at the accounting sub—
system, a fourth dimension is necessary. Codes will be established
to indicate the source of the funds being used in a financial
transaction. The coding requirements will be determined by the
METEP associate director of administration. The design of the METEP
accounting subsystem will be revised, if necessary, to insure proper
interface with the new accounting system now being developed at
the School of Education.
The Management Information System described in section III
does not include an accounting subsystem. Any computerization of
the accounting procedure will require additional computer program
design, implementation and operation.
Although the University maintains the official accounting
records, a METEP accounting subsystem should not be considered
redundant. Rationale for the accounting subsystem has been pre-
viously presented. The relationship between the School of Education's
accounting procedures and METEP has also been described. However,
there is one point which must be considered.
Reference has been made to the development of a new budgeting
and accounting system within the School. It is reasonable to
assume that procedures will be appropriately automated. Therefore,
is it feasible for METEP personnel to design and implement a separate
system?
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It is recommended that the METEP fiscal subsystems be implemented.
The final design of the systems should be determined in cooperation
with the School's Assistant Dean for Administration. But, the size
of the METEP operation and its experimental nature dictates the re-
quirement of an autonomous fiscal subsystem.
Also the stage of the development of the School 'a accounting
system does not indicate that it will Be operational in the near
future. The assumption cannot Be made that the School will Be in
a position to provide the necessary accounting support, i.e.,
automated program accounting procedures, when required for the
implementation and operation of METEP.
It is not unrealistic to predict that the design and implemen-
tation of the METEP fiscal subsystems will provide valuable exper-
ience upon which the School will draw in designing and implementing
its Budgetary and accounting system.
The cost of the initial program design and implementation is
estimated at $16,000 (not including overhead expenses). Most of
the cost of the operational system is included in the cost of the
administrative subsystem. The main additional expenses are program
maintenance (revisions, updates, additions) and computer time.
$4,000 is included in the operational Budge for these items.
Activities necessary in the implementation of the accounting
subsystem are graphically illustrated in Figure 5. The operation
of the subsystem includes the evaluation and updating of accounting
procedures
.
Procurement Procedure . The METEP associate director of administra-
tion will be responsible for procuring items and services required
for the implementation and operation of the project. He will
familiarize himself with the procedures established by the univer-
sity for purchasing materials, equipment, supplies, and services.
He will be responsible for initiating all METEP procurement actions.
Area and subsystem coordinators will be responsible for inform-
ing the associate director of procurement needs. (The area and
subsystem PPB's will provide the planning documentation required
for anticipating most requirements.) The associate director will
then determine the appropriate procurement action necessary to
meet each need.
The following is a general description of the university pro-
curement model
.
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The Assistant Dean for Administration, School of Education,
is authorized to prepare departmental purchase orders for the direct
purchase of articles and repair services. Direct purchases may
not exceed $100. QO. Orders totaling more than $100.00 must he sub-
mitted on a purchase requisition to the university procurement office
unless there is only one source of supply, then departmental purchase
orders may he submitted up to a limit of $500.00. Justifiable
emergencies, not in excess of $500.00. may also be submitted on
departmental purchase orders. All emergency purchases must be
approved in advance By the university procurement office.
Departmental purchase orders and purchase requisitions are
submitted to the procurement office for approval. Approval must
be obtained prior to the purchase of all items and services. The
procurement office has the responsibility of contacting and nego-
tiating with vendors.
The University distinguishes between purchases which use state
funds and purchases which use trust funds, e.g., Federal and founda-
tions monies. The general regulations remain the same. Projects
supported with trust funds request "direct" purchases by submitting
a Trust Fund Purchase Order.
The University maintains a stock of supplies which may be ob-
tained by submitting an interdepartmental purchase order. This
service provides departments and projects with an economic method
of obtaining supplies.
Departments and schools maintain a record of the receipt of
all purchased items and services. The Treasurer's Office normally
receives all invoices. Invoices are sent to the School or department
for approval of payment and are then returned to the Treasurer's
Office for payment. Invoices directly received from a vendor by
a department or school are approved for payment and then forwarded
to the Treasurer's office f®r payment.
The METEP associate director of administration is responsible
for interfacing the project's accounting and procurement activities.
He is also responsible for procurement interface with the Assistant
Dean for Administration, School of Education.
The steps necessary in the implementation of the procurement
procedure are outlined in Figure 6. The associate director of
administration will provide procurement support to all program
and subsystem coordinators during the implementation and operation
of all components of the METEP system.
483
484
Cost-Effectiveness Model . Cost-effectiveness analysis is a process
which relates cost and effectiveness (achievement) data for alternative
courses of action. The cost and effectiveness data is presented in
the same format for each alternative being analyzed. The format for
relating and presenting data is determined by the needs of the person(s)
who will use the data in his decision-making process. There is no
specific algorithm for decision-making using cost-effectiveness data.
Decisions should be based on all pertinent data available and should
not be limited to the cost-effectiveness data. The following cost-
effectiveness data will be used in developing area PPBfe and in evaluat-
ing the design of the system.
The corst of each educational area is included as a separate
section within the total program budget. These costs may be further
broken down to be associated with instructional alternatives. The
cost of some instructional alternatives may be easily identified,
while the assignment of cost to some IAs may be highly subjective.
Therefore, the process used for determining the cost becomes significant
in the later analysis of the cost data. Hence, the process should
be documented and available when cost-effectiveness analyses are
reviewed.
Cost will also be assigned to area facilities, e.g., the cost
of operating a learning lab will be calculated. These costs will
be divided into two parts - fixed and variable. Fixed costs are not
effected by the student utilization rate while the variable costs
are determined by the utilization rate. For example, if the lab re-
quires faculty or staff personnel to be present when the lab is open
for students, then the salaries of the personnel will be considered
a fixed cost. The cost of the replacement of expendable supplies
and materials are examples of variable costs
The cost of a lab will be divided among the instructional alter-
natives which require the utilization of the lab. The varying require-
ments for utilization of the lab for different IA*6 does not permit
the generalization of a formula for allocating lab cost. These al-
locations will be treated as separate cases. Note: The cost of
operating a lab does not include the capital cost associated with the
purchase of permanent equipment and nonexpendable items.
Personnel and staff cost are also assigned to instructional alter-
natives for experiences other than lab. These costs may be both
fixed and variable.
The management information system will provide the following data:
1. Number of students signing up for an IA
2. Number and % of students pre-testing out of a PC.
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3. Number and % of students post-testing in an IA.
4. Number and % of students post-testing out of an IA.
The cost and utilization data will be presented in the follow-
ing format (See Figure 7). Each IA for a PC will be represented
by a dual linear bar graph. The top bar will represent the cost of
providing the IA. The bar will be subdivided into fixed and variable
cost. The cost scale will be found at the top of the illustration.
The bottom bar for each IA will represent the number of students
who selected the IA. This bar will be subdivided into two parts:
the number of students who pre-test out of the IA, the number of
students who post-test out of the IA, and the number of unsuccess-
ful attempts in completing an IA. The number scale will be found
at the bottom of the illustration. The cost per student for each
IA will be presented in parenthesis at the end of each dual-bar
graph.
This graphical representation of cost and achievement data will
be beneficial in the cost-effectiveness analysis of the operating
program.
The same technique can be used in presenting data for explicit
alternative courses of action where the cost and achievement data
are either historical or anticipated. Therefore, the cost-effective-
ness data can be used in making decisions pertaining to the deletion,
addition, and/or alteration of instructional alternatives. It is
extremely important to point out that the cost-effectiveness data is
a necessary but not sufficient base for making decisions. For ex-
ample, an instructional alternative may have a low utilization rate
and a high per student cost while other IAfe for the same PC may have
high utilization rates and low cost. Based entirely on the cost/
utilization data, consideration would probably be given to deleting
the high cost alternative. However, examination of the type of
student who successfully completes the high cost alternative may pro-
vide additional data which would indicate the desirability of
maintaining the high cost alternative. One of the inherent dangers
of using cost-effectiveness analysis in education is the misuse of
data by cost-oriented instead of student-oriented administrators.
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METEP Five-Year Financial Budget
The budget is a projection of the estimated costs of the con-
tinued development and implementation of the METEP Program. The
budget contains in summary form the total estimated costs of the four
support subsystems and 16 educational programs which make up METEP.
(See Appendix A.) Subsidiary budgets are also provided for each of
the subsystems and educational programs which further delineate the
estimated costs of development and implementation. (See Appendix B.)
Proposed sources of revenue are indicated on the summary and sub-
sidiary budgets. Federal support is phased out by the end of the
fifth year with the State of Massachusetts assuming financial re-
sponsibility of the program. The budget also assumes that some funds
will be available from other sources during the second and third
years of the project, e.g., foundation support in the development of
the urban education program.
Costs are based on an achieving an enrollment of 800 full-time
equivalent students, including both pre-service and in-service, in the
system during the fifth year. All costs are estimated in 1970 dollars
and the summary budget in the final section includes a 4% inflation
factor in order to estimate more accurately costs in the latter four
years.
A financial time schedule for planning, research, capital outlay,
and operation of the various subsystems and programs over the five
year period is presented in Figure 8.
The master budget lists four accounts.
(1) Planning/Research: Includes the estimated cost of iden-
tifying additional performance criteria and the development
of the related instructional alternatives. Planning also
includes the development cost of instructional material
for the instructional alternatives. Planning in the Test-
ing and Guidance subsystem includes the cost of develop-
ing and evaluating the pre and post tests. Planning in the
research subsystem includes the development of a monitoring
system to evaluate the operation of METEP and a total system
of evaluation during the fifth year. Planning personnel
costs are included in this account.
(2) Operations: Includes supplies, maintenance and other es-
timated costs to be incurred in daily operation of the
system.
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(3) Capital: Includes the estimated costs of all the equipment
and material with an estimated life of longer than one year.
(4) Personnel: The estimated cost of all professional and non-
professional employees required by METEP.
The line items listed in the subsidiary budgets are aggregates
of specific items and their estimated costs. The lengthy specific
information is not listed in the report but is available.
The first seven educational program of the METEP system are pro-
posed for implementation during the first year. These programs are
in the final design phase and have been evaluated during the current
feasibility study. The capital expenditures of these particular
educational programs include the cost of establishing learning labora-
tories that will be used by the students while studying in the various
areas. These laboratories include audiovisual equipment and other
devices that will be utilized by the students while engaged in self
study and formal classroom instruction.
These laboratories must meet space utilization standards if they
are to be considered economically feasible. The University uses the
following utilization standards.
Classrooms . The average room is expected to be scheduled for 36 hours
per week. The station (seat) utilization is expected to average 60%.
For example, a room with 30 stations scheduled for 36 hours would pro-
vide 1080 station hours per week. Applying the 60% station utiliza-
tion rate indicates that the room is expected to be used for a total
of 648 student utilization hours per week.
Laboratories
.
(Chemistry, physics, etc.) The average lab is expected
to be scheduled for 24 hours per week. The station utilization is ex-
pected to average 80%. Applying these standards to a lab with 30
stations would indicate the expected use to total 576 student utili-
zation hours per week.
The type of laboratory proposed for the METEP project presently
does not have a university utilization standard. These will not normal-
ly be scheduled for group experiences. They are designed for indivi-
dual activities.
The space required for establishing METEP labs will come from ex-
isting regular classroom space. Therefore, a case can be presented
for setting the utilization standard of the labs the same as for a
classroom. However, the lab will be serving individuals instead of
scheduled groups, nence, the following method of determining if the
labs meets university standards is proposed.
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Let Ncg denote the number of student utilization hours per week
required to meet the University standards prior to the conversion of
the regular classroom space. Let t^ denote the time that a student
spends in a visit to a lab. The summation of these times, ^t^, is
the total time of student utilization. Therefore, to meet the Univer-
sity standard
:
£ t^ >
N
cs , for each learning laboratory.
Results from the simulation model indicated that most of the
proposed labs met this criterion of space utilization. Updating sim-
ulation input data and refining the design of pedagogical programs
and laboratories has resulted in an increase in the projected util-
ization of laboratories. Therefore, those labs for which the pro-
jected utilization rate did not meet the standard are now considered
to be feasible.
The following utilization standards are used in determining
personnel requirements.
A major portion of a faculty member's time should be spent in
research and development oriented activities. Therefore, an aver-
age of 7.5 student contact hours per week is considered appropriate
for planned instructional experiences.
METEP staff members are expected to work 35 hours per week.
Graduate students financially supported by METEP assistantships are
expected to participate in project activities 20 hours per week.
The student/faculty ratio set by the state of Massachusetts is
fifteen to one. Hence, the proposed project, designed to serve 800
full time students, should have approximately 54 full time faculty
members
.
The simulation of the operation of the project indicated a
faculty requirement which was far in excess of 54. However, a review
of the type of personnel required to perform instructional tasks un-
covered an error in the simulation input data. Graduate students in
the School of Education are considered as part of the instructional
staff. Several pedagogical areas had indicated that certain tasks were
to be performed by members of the instructional staff without distin-
guishing between faculty and graduate students. This was misinterpreted
as solely a faculty responsibility. Hence, the number of required
faculty was increased while the number of graduate students was
negatively effected.
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The staffing requirements generated by the simulation of the
program were adjusted to reflect the correct utilization of fa-
culty and graduate students.
The staffing pattern used in determining the budget for year-
5 is presented in Table 1. Forty-two full time faculty members are
utilized solely in the instructional aspect of the program. Twelve
faculty members will have both instructional duties and responsibi-
lities in the management, information, and research subsystems.
Forty-far graduate students financially supported by the project
will be utilized in instructional activities, including supervision
of learning laboratories. Sixteen graduate students will be uti-
lized in various administrative functions. The budget also includes
seven positions for laboratory supervisors. These individuals will
be responsible for the maintenance and supervision of the labora-
tories. The budget also includes funds for four psychometricians
in the research subsystem and forty affiliated teachers in the in-
service program. Table 2 indicates student faculty ratios, faculty
to secretary ratios, and faculty to graduate student ratios.
The proposed sources of revenue are illustrated in Figure 9.
The phase out of Federal support is graphically presented. A com-
pilation of the total cost of the project is presented in Table 3.
Cost are presented in terms of 1970 dollars.
Table 4 is a comparison of the present cost of the elementary
teacher education program and the cost of the proposed system.
The current operating budget of the School of Education does
not reflect the total cost of the elementary teacher education pro-
gram. The University does not allocate some funds at the depart-
ment or school level. For example, the funds required to furnish
heat are not allocated to the school. Other examples are the cost
of student services, central administration, and university se-
curity. Therefore, the cost per student presented in the projected
budget are not total cost.
The cost of the proposed METEP program is presented in a format
comparible to the existing budget of the elementary teacher educa-
tion program. Cost not considered to be relevant to the decision
of replacing the current elementary teacher education program with
the proposed project are not included. The accounts and subaccounts
of the projected budget are comparable to^the present accounts of
the elementary teacher education program.
lAlthough the present accounting system is not program oriented,
it is possible to estimate the cost of the elementary teacher educa-
tion program.
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TABLE 4
COMPARATIVE COSTS
ALL 1970 DOLLARS - YEAR 5
I. Current Systems
500 F.T.E. Students
Total Cost
1970 Dollars
AVG. /Student Cost
1970 Dollars
II. Proposed
METEP System
800 F.T.E. Students*
Total Cost
1970 Dollars
AVG. /Student Cost
1970 Dollars
Comparison (Old)
(New)
Difference
% Increase
$ 790,000 (State)
Operations & Personnel
(Only)
$ 1,580
$ 254,500
1163,500
25,000
132,500
5 Year
(State) Operations
(State) Personnel
(Fed.) Operations
(Fed.) Personnel
$1575,500
1,969
800 / 1,575,500
$ 1,580
1,969
$ 389
24%
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The current expenditures for the elementary teacher program is
approximately $1,580 per student. This is the cost used in the com-
parison presented in Table 4.
The indicated increase in enrollment from 500 to 800 F.T.E.
students will partially result from the implementation of the in-
service program. This program, closely interfaced with project dif-
fusion, should result in the enrollment of many in-service elemen-
tary teachers.
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Economic Feasibility: Conclusion
The concept of economic feasibility was introduced by posing
four questions a family usually considers in deciding the economic
feasibility of a purchase. These four questions were then applied
to the proposed METEP project.
Processes for determining cost and controlling expenditures
were presented in response to the questions:
1) How much will it cost?
2)
,
Do we have sufficient financial controls to insure
the expenditure of funds according to a planned
program for payment of the purchase?
The program cost and sources of revenue were presented in a five-
year budget. The key cost data are the projected developmental
(including initial capital outlay) cost and the operating cost.
The five year unadjusted total for developmental expenditures
is $3,382,000. This number includes expenditures for equipment,
facility modifications, and the funds allocated for the research
and development of processes and materials. Not included are
personnel and operational costs.
The projected operating cost after the implementation of the
program is $1,969 per student. This includes the cost of evalu-
ating, reviewing, and updating the program. This is not the total
per student operating expenditure of the University. The distinc-
tion between the program and University operating expenses is ex-
plicit in the discussion of the proposed budget. The per student
operating cost of the present program adjusted for comparison with
the operating cost of the fifth year of the proposed program is
estimated to be $1,580. Assuming that the adjusted non-program
operating cost would remain constant, the incremental pre-student
cost of the proposed program is $389.
The budget, accounting, and procurement procedures were de-
signed to insure appropriate fiscal planning and controls.
Several criteria were suggested for determining - "Can we af-
ford it?" The first of these criteria is related to the appropri-
ateness of Federal support of the program. The point was made that
the Federal government cannot afford to provide funds for "per-
manent" programs where there is little or no intention of continuing
the program past the Federally funded period. The phasing out of
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Federal support as illustrated in the proposed five year budget de-
monstrates the intentions of the School. Letters of commitment to the
METEP concept will be provided in the Phase III proposal.
An appreciably small incremental cost per student program was
the second criterion for determining the School’s ability to support
the program. The incremental cost of $389 per student does not
meet this criterion. This negative result will be subsequently dis-
cussed in the concluding remarks.
The ability to facilitate the effective use of funds is a third
criterion in determining "can we afford it." The application of
cost-effectiveness analysis and the PPBS approach to fiscal planning
and control complemented with a strong pedagogical evaluation com-
ponent are designed to satisfy this criterion.
The answer to the first of the four original questions is the
most subjective. "Is this the best use of our money?" can be
answered only by reviewing the rationale and goals of the project.
The rationale for the METEP project can be summarized as
follows
:
1) For education to be truly responsive to the changing needs
of both society and individuals, educational goals and
their criteria must be an integral part in the initial
planning and operation of learning experiences.
2) The process of change must be institutionalized so that
it becomes an integral part of the education structure.
3) The criterion of time currently used to measure the edu-
cational progress of a student is at best only incidental-
ly relevant to the student's ability to perform.
4) Optimal individual learning situations may be created
if educators learn to correctly match teachers, materials,
structures, and students.
5) A flexible teacher education structure is required if
new alternatives for improving instructional and
learning experiences are to be conceived, implemented,
and evaluated.
The METEP project represents a concerted attempt to face the
challenges of institutionalizing change, social relevance, and indi-
vidualized instruction within the framework of a teacher education
program.
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Although the project at the University of Massachusetts is pri-
marily a research and development program, the modular design will
allow the training aspects of the program to be duplicated at other
institutions. The operating cost of the training portion of the pro-
gram would be dependent upon the size and intensity of the program.
The faculty utilization standard of 7.5 contact hours per week used
to cost the proposed program is not a realistic standard for a teach-
ers' college. Personnel cost is the major item in the operating ex-
penses of the program. Therefore, a faculty utilization standard of
12-18 contact hours per week would have a sharp effect on the cost
of the program. This reduction in cost could be partially offset if
the college does not have a graduate program. Additional faculty
and staff would have to be added to replace the graduate students
utilized in the proposed system. Hence, the cost of duplicating the
program is highly dependent upon the existing educational programs of
the recipient institution.
Is the implementation and operation of the proposed research
and development project the best use of available money? The School
of Education, University of Massachusetts, submits that it is. The
rationale and goals of the program support this conclusion. The
projected increased operating cost is justified by the innovative
and evaluative potentials of the program.
The METEP project will also provide certain benefits to the com-
munity and university. The new in-service program will involve ele-
mentary school teachers from area schools. These teachers will also
participate in this program and be exposed to the latest teaching
methods. The urban education program will make student teachers
aware of the problems that exist in teaching in urban areas and will
hopefully encourage some of them to commit themselves to a teaching
career in these areas. The research subsystem will also perform
research and evaluation for public schools. The language arts pro-
gram includes a reading clinic where the latest techniques will be used
to improve the skills of children who have difficulty in reading. The
technology program includes a computer with remote terminals. These
terminals will be used in problem solving in the areas of technology,
mathematics, and science. They will also be available for use in the
other educational programs. Learning laboratories, e.g., mathematics,
science, and social studies, will be available on a limited basis to
other students of the University. The METEP project will also sup-
port graduate students. This financial support will make it possible
for deserving students to further their education
These benefits are important, however, they should be a second-
ary consideration in determining the merits of the METEP project. It
is the concept of a flexible structure for institutionalizing change
integrated with the concepts of formative and summative evaluation,
PPB, cost-effectiveness analysis and simulation modeling that supports
the economic feasibility of the proposed teacher education program.
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5240.0
14925.1
I
148.5
APPENDIX B
MANAGEMENT
BUDGET
(ALL
AMOUNTS
IN
THOUSANDS
OF
DOLLARS)
OTHER
across
STATE totaled
1
o n n o
r-» cm m
«-* CM
o
uo
1.0 1.0 3.5
.5
16.0 22.0 40.0 35.0 15.0 65.0 40.0
o
to
O'
j—i
—
0‘0VZ
FED
|
Sub- o o o o
n in h h
o
o 60.0 .40.0 45.0
5.0
o
o
cn
IS2.0
OTHER 5
STATE 5 3.5 .5 5.0 o
O' 20.0 35.0 15.0 15.0 10.0
o
m
ct>
O
O
FED 5
OTHER 4
STATE 4
3.5
.5
5.0
o
O' 20.0 15.0 10.0
o
<r
o
'3-
FED 4 35.0 15.0
o
o
tO
50.0
OTHER 3
STATE 3 3.5 .5 5.0 o
cr>
15.0 10.0
25.0
1
34.0
FED 3 20.0 35.0 15.0
[
70.0l
o
o
OTHER 2
STATE 2 3.5 .5
5.0
0-6
10.0 10.0
1
20.0 29.0
—
FED 2 20.0 35.0 15.0
O
o 70.0
—
OTHER 1
STATE 1
O
o
o
c
—
10.0
FED 1 o o o o. . . Jm m *-4 r-n
o
o
•
—
1
O m «n O
co m
o
cn
1.0 1.0 3.5
.5
16,0 22.0 20.0 35.0 6Q.Q 92.0
Source
:
Year:
PLANNING
Consulting
Development
Travel
Misc.
SUB
TOTAL
OPERATING
EXP.
Supplies
Maint
.
Startup
Misc.
&
Rentals
SUB
TOTAL
EQUIPMENT Viewing
Sound
Reproduction
Graphic
Furniture
Misc. Acct.
Software
SUB
TOTAL
PERSONNEL
Full
Prof.
Associate Assistant
Lab
Super.
Secretaries
Grad
Students
SUB
TOTAL
FACILITY
Modification
TOTAL:
512
INFORMATION
SYSTEM
BUDGET
(ALL
AMOUNTS
IN
THOUSANDS
OF
DOLLARS)
1
OTHER
across
STATE totaled
o o o o
0 CO cm OH H
D
X)
y
18.0 60.0 20.0 20.0
o
DO
HM
316.0
FED
|
Sub- o o o o
n n cm n D
o o o o
O' co H
o
D
Js
mom
CM m CM
CM O
72.0 15.0
5.0 5.0
D
T'
227.0
OTHER 5
STATE’ 5
5.0 5.0
51.0
D
•O
18.0 15.0
5.0 5.0
3
n
t
10A.0
FED 5
OTHER A
STATE A
o o o o
r-i fH
!.
Q‘QS.
1
15.0
5.0 5.0
[,Q-SZ..
75.0
FED A
o
o
10‘QI
1
18.0
5
33
—
1
28.0
OTHER 3
STATE 3
o o o o
'J <1 H H
co
o
o 15.0
5.0 5.0
O
tO
PM
65.0
FED 3
20.0!
o
o
CM
18.0
o
co
pH
38.0
OTHER 2
STATE 2
30.0 30.
q
15.0
5.0 5.0
o
in
CM
55.0
FED 2
o o o o
H H
CM
30. 18.0
o
CO
rH
o
co
OTHER 1
STATE 1
17.0
O
rH
17.0
FED 1 3.0 3.0 2.0 2.0
1
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o o o o
m co cm o
30.0
|
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cm m CM
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o
o
co
18.0 15.0
5.0 5.0
O
co
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113.0
Source
:
Year
:
PLANNING
Consulting
Development
Travel
Misc
.
SUB
TOTAL
OPERATING
EXP.
Supplies
Maint
.
Startup
Misc.
A
Rentals
SUB
TOTAL
EQUIPMENT Viewing
Sound
Reproduction
Graphic
Furniture
Misc. Acct.
Software
SUB
TOTAL
PERSONNEL
Full
Prof.
Associate Assistant
Lab
Super.
Secretaries
Grad
Students
SUB
TOTAL
FACILITY
Modification
TOTAL:
513
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—
t
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q
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(
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s
31VXS
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o
o
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CM CO Mt CM
m
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m
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FED 5 60.0* 10.0 5.0
D
n
o
m
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STATE 4
o o o o
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O
m 36.0 45.0 20.0 20.0
7.5
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]
m
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FED 4 o o o o
CM in »H CM n~QT
o
o
CM
o
o
CM
30.0
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STATE 3
5.0 3.0 4.0 3.0
o
m 36.0 30.0 10.0
2.5 78.5]
93.5
FED 3 O O O ON i/l H CM
O
D
H
-
40.0 10.0
2.5 52.5
|
62.5
OTHER 2
STATE 2
o o o o
CM in sj-
o
m
)
18.
(
t
15
-‘
!
5
'‘
CO
cn
|
53.
C
—
FED 2 CM in rH CM
—
i
CO r-H I o
>
—
18.
<
15.1 30.
(
15.1 5
.(
CO
cc
103.
(
OTHER 1
STATE 1
5.0
o
in 18.0
15.0 33.0 38.0
FED 1 o o o o
>j O' m <n
O
o
CM
o o o
CO rH VO
o
o
4.0 5.0 2.0 4.0
o
m
i—
18.0 15.0 20.0 10.0
2.5
65.5
110.5
Source
:
Year:
PLANNING
Consulting
Development
Travel
Misc
.
SUB
TOTAL
OPERATING
EXP.
Supplies
Maint
.
Startup
Misc.
&
Rentals
SUB
TOTAL
EQUIPMENT
Viewing
Sound
Reproduction
Graphic
Furniture
Misc
.
Acct.
Software
SUB
TOTAL
PERSONNEL
Full
Prof.
Associate Assistant
Psychometric"n
Secretaries
Grad
Students
SUB
TOTAL
FACILITY
Modification
TOTAL
:
514
*Project
5
year
Evaluation
TESTING
&
GUIDANCE
BUDGET
(ALL
AMOUNTS
IN
THOUSANDS
OF
DOLLARS)
on wW </>
X o
o m m o
o m m o
H
< m
H
o in n (N
o o
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o m
o m ro cm
'O o o o
O m cn cm
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<£ CL -H 03 (/)
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BEHAVIORAL
PROGRAM
BUDGET
(ALL
AMOUNTS
IN
THOUSANDS
OF
DOLLARS)
|
OTHER
across
1
1
|
STATE -totaled
i
m m o o
r
— o'1 OH (N
o
<T
o
o o o o o
O m o m in
o\ n (M H 369.0
FED
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6.5
17.0
6.5 5.0
o
m
m
<T vO o in o o
O m o~> O' oN H H fN fN 109.5
15.0 10.0 22.5
in o
o
m
242.0
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STATE 5
o o o
in N CM
o
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o o o o m
oo m o m f"
•H rH
m
m
00
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FED 5
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4.0 7.0
2AL o
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18.0 45.0 10.0
5.0 7.5
m
m
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Q
w <r
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HO
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m m o O
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O
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rH
18.0 30.0 10.0
5.0
o
m
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76.0
FED 3
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H m H CM
0
D
o o o o
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[
15.0
7.5
m o
m
CM
57.5
OTHER 2
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3.0 5.0 2.0 2.0
o
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o
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<r
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,
FED 2 2.0 5.0 2.0 1.0
D
3
H
8.0 5.0 9.0
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36.0
7.5
m
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o o o c
CM <J- <T CS
o
(M
rH
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C
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CN
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FED 1
o o o o
co r- m cm
O
m
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i
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7.6 3.0
10.5 15.0
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.0 m
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15.0 10.0
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i
r
CN
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c
w
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Source
:
Year
:
RESEARCH
PC/IA
Consulting
Development
Travel
Misc
.
SUB
TOTAL
OPERATING
EXP.
Supplies
Maint
.
Startup
Misc.
6.
Rentals
SUB
TOTAL
EQUIPMENT
Viewing
Sound
Reproduction
Graphic
Furniture
Misc
.
Acct.
Software
SUB
TOTAL
PERSONNEL
Full
Prof.
Associate Assistant
Lab
Super.
Secretaries
Grad
Students
SUB
TOTAL
FACILITY
Modification
TOTAL:
516
PRE-SCHOOL
PROGRAM
BUDGET
(ALL
AMOUNTS
IN
THOUSANDS
OF
DOLLARS)
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o
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o
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3.0 5.0
o
IT
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\o m O' rH r-. o
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c
x
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o
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c
O
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o
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X
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o
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J
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o o m o
CO rH fH
55.0
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O
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o
o
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O
O
o
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50.0
258.0
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o
o
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o
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o
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Source
:
Year
:
RESEARCH
PC/IA
Consulting
Development
Trave
1
Misc
.
SUB
TOTAL
OPERATING
EXP.
Supplies
Maint
.
Startup
Misc.
A
Rental!
SUB
TOTAL
EQUIPMENT
Viewing
Sound
Reproduction
Graphic
Furniture
Misc
.
Acct.
Software
SUB
TOTAL
PERSONNEL
Full
Prof.
Associate Assistant
Lab
Super.
Secretaries
Grad
Students
SUB
TOTAL
FACILITY
Modification
TOTAL
:
517
HUMAN
RELATION
PROGRAM
BUDGET
518
LANGUAGE
ARTS
PROGRAM
BUDGET
(ALL
AMOUNTS
IN
THOUSANDS
OF
DOLLARS)
OTHER
across
STATE
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Source
:
Year:
RESEARCH
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Cons"lting
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Travel
Misc
.
SUB
TOTAL
OPERATING
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Supplies
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.
Startup
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&
Rentals
SUB
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EQUIPMENT
Viewing
Sound
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Graph
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Furniture
Misc
.
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—
—
—
1
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i
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TOTAL
:
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MATHEMATICS
PROGRAM
BUDGET
(ALL
AMOUNTS
IN
THOUSANDS
OF
DOLLARS)
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1
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Source
:
Year
:
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t
ing
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Travel
Misc
.
SUB
TOTAL
OPERATING
EXP.
Suppl
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Maint
.
Startup
Misc.
4
Rentals
SUB
TOTAL
EQUIPMENT
Viewing
Sound
Reproduction
Graphic
Furniture
Misc
.
Acct.
Software
SUB
TOTAL
PERSONNEL
Full
Prof.
Associate Assistant
Lab
Super.
Secretaries
Grad
Students
SUB
TOTAL
FACILITY
Modification
TOTAL:
520
MEDIA
PROGRAM
BUDGET
(ALL
DOLLAR
AMOUNTS
IN
THOUSANDS)
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Source
:
Year
:
RESEARCH
PC/IA
Consulting
Development
Travel
Misc
.
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TOTAL
OPERATING
EXP.
Supplies
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.
Startup
Misc.
A
Rentals
SUB
TOTAL
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Viewing
Sound
Reproduction
Graphic
Furniture
Misc
.
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SUB
TOTAL
PERSONNEL
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Prof.
Associate Assistant
Lab
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Secretaries
Grad
Students
SUB
TOTAL
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5
H
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H H
H O
0 H
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PROGRAM
BUDGET
(ALL
AMOUNTS
IN
THOUSANDS
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DOLLARS)
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1
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Source
:
Year
:
RESEARCH
PC/IA
Consulting
Development
Travel
Misc
.
SUB
TOTAL
OPERATING
EXP.
Supplies
Maint.
Startup
Misc.
&
Rentals
SUB
TOTAL
EQUIPMENT
Viewing
Sound
Reproduction
Graphic
Furniture
Misc
.
Acct.
Software
SUB
TOTAL
PERSONNEL
Full
Prof.
Associate Assistant
Lab
Super
.
Secretaries
Grad
Students
SUB
TOTAL
FACILITY
Modification
TOTAL:
'
522
SOCIAL
STUDIES
PROGRAM
BUDGET
(ALL
AMOUNTS
IN
THOUSANDS
OF
DOLLARS)
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O
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Source
:
Year
:
RESEARCH
PC/
LA
Consulting
Development
Travel
Misc.
SUB
TOTAL
OPERATING
EXP.
Supplies
Maint
.
Startup
Misc.
A
Rentals
SUB
TOTAL
1
EQUIPMENT Viewing
Sound
Reproduction
Graphic
Furniture
Misc. Acct.
Software
SUB
TOTAL
PERSONNEL
Full
Prof.
Associate Assistant
Lab
Super.
Secretaries
Grad
Students
SUB
TOTAL
FACILITY
Modification
TOTAL:
523
INSERVICE
PROGRAM
BUDGET
(ALL
AMOUNTS
IN
THOUSANDS
OF
DOLLARS)
OTHER
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1
STATE -totaled
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SECTION V SIMULATION MODELING IN METEP
SIMULATION MODELING IN METEP
Simulation and modeling techniques allow planners to see how
certain aspects of an operation might work without actually going
through that operation. The success of these techniques is highly
dependent on the ability to describe the proposed operation well
enough to allow it to be decomposed into simple parts, the behavior
of each of which can be clearly understood. It further depends on
the ability to be specific about the inter-relationship of the parts,
and to supply reasonable data for the operation of each part.
A simulation model is properly validated when its total behavior
in some way matches the real world. This is difficult to claim when
the simulation model is to be used for constructive planning of
something that doesn't yet exist. The value of constructing a
simulation model in the planning context may be summarized as:
a. The exercise of creating a model is very valuable in helping
planners think through the consequences of their assumptions.
b. To the extent that parts and relationships have been correctly
specified, the consequences of system operation with hypoth-
esized data may be explored.
c. The cost of simulation is relatively low compared to the cost
of a major error in planning.
d. The process of simulation can materially speed the process
of developing a management control system for a complex,
new operation.
Our concern is not with individual components as much as it is
with the entire entity — students, faculty, resources, management
strategies. Simplicity of individual elements does not necessarily
imply simplicity of the whole. By analogy, pulleys are simple
components. However, the linking together of a number of pulleys
with cord may produce a system whose behavior, when a weight is hung
at one end and a force is applied at the other, is by no means
intuitively obvious. The benefits of simulation modeling include
gaining an understanding of the complete system through detailed
descriptions of relatively simple parts and the hypothesized
relationship between these parts.
For the purpose of developing and testing the Model Elementary
Teacher Education Program through simulation, it appeared obviously
desirable to try to think through what would happen to individuals
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under various circumstances. If reasonable experiences cannot be
provided for one or more types of students, or some segment of the
faculty, there is something wrong with some part of the proposed
program. Further, aggregation of the requirements for individuals
should give a good measure of the resources needed by the institution.
Against this background, the Simulation team has produced and
used four models (a fifth is under development)
. The technical
details of these models, including flow logic and examples of data
used, will be included in a Technical Report to be published
separately. These models may be summarized briefly as follows:
EDSIM 1. This is an elementary model whose main purpose
is to explore time to completion. The instructional program
developers in each pedagogical area are asked:
a. The probability of passing pre-tests for performance
criteria in that area, and, hence, needing no
instruction for a student.
b. The probability of passing post-tests after instruction
has been taken. One additional instructional alterna-
tive is needed for each post-test not passed.
c. For up to 10 types of instructional events, how many
there are of that type and the estimated time for
completion of that type by average students.
In addition, an EDSIM 1 run requires the number of students to be
processed and the per cent of the available instructional events
in each pedagogical area to be taken (in one "profile")* The
model then generates the required number of students, one at a
time, and has them take a number of randomly-selected instructional
events in each area, based on the indicated number to be taken minus
the number probabilistically pre-tested out, plus the number
probabilistically failed on the post-test. The student's time to
completion, in hours, is tallied, and the hours typically spent in
each pedagogical area is computed.
The primary use of EDSIM 1 was to start the METEP modeling
process. However, initial runs did show rather unexpected amounts
of student time in different areas, which resulted in a shortening
of time requirements in some areas for some profiles
.
In EDSIM 1, there was no attempt to see if students actually
could be scheduled so as to complete their requirements in the number
of hours indicated, nor was there any attempt to keep track of
individual instructional alternatives for individual students.
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EDSIM 2. This was the major model produced during the
feasibility study phase of METEP. It required the specific
identification of all instructional alternatives, including
resources of various types required and estimated student
time to completion. Other data used in EDSIM 2 included:
a. Probability of passing pre-tests in each area.
b. Numbers of students entering METEP at various times
(e.g. start of semesters).
c. Number of hours a week students were assumed to be
willing to work.
d. Amount of each resource assumed to be available.
e. Per cent of the performance criteria to be met before
completion of the program.
For each run of EDSIM 2, specific students were generated, with
specific sets of instructional alternatives to be taken. For each
two week period within a semester, instructional alternatives were
offered, depending on student demand and resource availability. A
record was kept of each individual student’s taking and completion
of instructional alternatives. When a student completed the
specified per cent of the instructional alternatives, he was
graduated
.
Output data from EDSIM 2 includes time to graduation for students,
resource utilization by two week periods, and a tally of student
disappointments due to such factors as insufficient demand, no space,
no staff, or more demand than the resources permitted meeting.
Data was collected from the Pedagogical teams for use in EDSIM 2.
Undoubtedly, this data represented best guesses at the time it was
collected, but, unfortunately, the time needed to collect and process
a large amount of input data and run EDSIM 2 prevented refining the
data to reflect experience gained by trying actual instructional
alternatives this fall. Our separate technical report will document
the data collected to indicate the working of EDSIM 2. This data,
and the results presented, do not now represent our best knowledge
of how METEP might work in practice.
From the use of EDSIM 2 with the data as collected, several
valuable interactions with Pedagogical teams and management refine-
ments were generated. One of the major indications from the
simulation experience was that some kind of scheduling of instruc-
tional alternatives in advance, rather than in unforeseen response
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to student demand, would greatly speed a student's progress through
the METEP experiences. Mathematics and Language Arts did experiment
with various ways of clustering their offerings, so that students
still had a reasonable choice, but in addition faculty resources
could be planned in advance.
Another major suggestion from the simulation experience was that
instructional alternatives were taking too much student time. Either
a student needed to meet fewer of the hypothesized performance
criteria, or the available instructional alternatives had to be
shorter, if students were to exit from METEP system in any reasonable
time. For example, the Science area, in their feasibility testing,
found that many more performance criteria were pre-tested satis-
factorily and that many instructional alternatives took much less
time than originally expected. A significant cut in both the number
of performance criteria to be met and in the instructional time to
meet them should generate data that contains the solution to the
problem of lengthy time to graduation .
The preference of students for lectures, although perhaps a
function of conditioning of present students rather than a long-
range indication of what is likely to be selected, reinforces the
concept that some efficiencies of large group, scheduled exper-
iences will result in a smoother student flow through METEP.
Another interesting observation from EDSIM 2 concerns the number
of hours per week students are willing to work. Theoretically, the
harder a student is willing to work, the sooner he is likely to
complete his program. In simulation, increasing the hours per week
students were willing to work imposed severe strains on the resources,
and served more to increment disappointment counters than speed
student progress. Alternatively, a higher level of resources may be
needed
.
Demands on resources, especially faculty and staff, can be
quite uneven. It would appear from EDSIM 2 results that minimum
number of students needed before an instructional alternative will be
offered results in cumulative pent-up demand for many students,
resulting suddenly in enough students for many instructional alter-
natives at about the same time. It would seem from preliminary
analysis that this problem could be avoided through some form of
scheduling
.
Many times during a semester, and especially towards the end of
a semester, students had "idle" time due to inability to schedule
instructional alternatives (primarily due to lack of sufficient
demand, secondarily due to lack of time until end of the semester)
.
One possible strategy for METEP planners is to provide more individual,
self-study alternatives that could be used to fill in the gaps.
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Alternatively, some form of advance scheduling of instructional
alternatives, perhaps into a select but varied number of consistent
and efficient routes to program completion, might get around the
"idle time" problem, and at the same time speed student progress.
EDSIM 4 is still being created. It will use the same data as
EDSIM 2 and try to provide answers for the same kinds of questions.
The present intent is the EDSIM 4 will have a sounder theoretical
and data base (profiting from experience in building EDSIM 2)
,
will
be more flexible, and, hopefully, be easier to run.
There is much that remains to be done with the EDSIM type of
simulation modeling. Revising the input data to reflect experience
gained during this feasibility study is, of course, the most obvious
and necessary activity.
Model validation work is being planned in conjunction with the
Individually Prescribed Instruction Project of the Learning Research
and Development Center at the University of Pittsburgh. While it
may not seem initially that individual prescriptions in an elementary
school and student-selected instructional alternatives in a university
setting have much in common, it now appears that operationally once
a set of activities is selected, the behavior of the two systems may
be very parallel. If the EDSIM models do provide better-than-chance
predictions of system behavior in the IPI context, their usefulness
for METEP purposes is enhanced.
In time, it is to be expected that operational data will be
available that will allow a better than random mechanism for
anticipating what instructional alternatives students will select.
The development of a "guidance" predictor of some accuracy may be
important if simulation models such as these are to become useful
management tools for operation as well as planning.
There is a good chance that an effective simulation model may
become a central part of the management information system. Looking
forward to this possibility, work needs to be done to bring the data
file structures of the EDSIM models into correspondence with those
of the management information system. It will also be highly desirable
to provide a stable interface between simulation modeling and the
research and evaluation effort, to provide both a research tool for
the latter, and better parameters and decision rules for the former.
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Two other small models have been created. ARF 1 is a scheme
for defining the anticipated staff for a school or center, in terms
of hours available, and per cent of time to be spent in various types
of work. The work that needs to be done is then defined as a function
of parameters of the educational program - e.g. number of students,
emphasis on indivudual instruction, planning time. The ARF 1 model
matches work force availability against work needed in a simulated
school situation. One METEP Center, Language Arts, has applied the
ARF 1 model to its staffing, with results verified by experience that
there simply wasn't anywhere near enough staff for the anticipated
work. This type of analysis can be very helpful in designing
staffing versus anticipated work in a new educational situation; its
use in other METEP Centers is proposed.
The remaining model is QUEUE, whose purpose is to explore
probable student demand for a limited service facility. The average
arrival rate of students is specified, as is the anticipated service
time for a student or group of students to be served simultaneously.
A starting number of service facilities is specified. The model,
which operates on a time-sharing system from a desk console, creates
sample days with the specified student demand, then services the
demand with 1 through the specified number of service facilities
available. Information presented to the user includes average
facility utilization and student waiting time. If the student
demand and service times are known with any certainty, this model
assists planners in deciding how many service channels should be
available. A typical use has been to determine the number of
Language Masters to have available for a given school population
with anticipated use parameters. It was found that peak demand
could be met with about half the devices originally planned.
We believe that the development of these simulation tools, plus
growth of sophistication in using them, has been a major and
worthwhile outcome of the METEP feasibility study. The capability
has been established for making better decisions as METEP plans
progress
.
Recommendations for the continued use of simulation in the
implementation and operation of METEP are outlined in Figure 1.
Creation and initial use of these models was supported by
General Learning Corporation in connection with the planning of
the first educational facility for the Fort Lincoln New Town Project
in Washington, D.C.
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SECTION VI CLIENT ACCEPTABILITY
CLIENT ACCEPTABILITY
Any teacher education program has several sets of clients. These
include: students, parents, teachers, school administrators, and
state certification personnel. If a teacher training model is to
successfully satisfy the needs and concerns of these clients, it must
involve them in the creation and early evaluation of the program.
The goal of the Client Acceptability component of the feasibility
study is to inform a representitive sample of interested lay people
and professional educators of the proposed METEP design, and then
to obtain their reactions to the program as well as their suggestions
for imp rovemen t s
.
Client acceptability of METEP has been determined by using three
different methods:
a. A client conference was held in July 1969 to present the
METEP design. At that time, the clients' reactions and
suggestions were gathered via reaction panels, questionnaires,
and the Delphi Technique.
b. State departments of teacher certification were contacted and
asked to respond re METEP 's compatibility to existing certi-
fication requirements.
c. Undergraduates participating in the pedagogical feasibility
studies were surveyed, and asked to give their reactions to
performance criteria and other instructional procedures.
The general reaction of the potential clients surveyed during the
conference, and in the visits to various state certification depart-
ments, were exceptionally encouraging as well as helpful, and will be
given more detailed attention within the remainder of this report.
The survey of undergraduate responses will be handled within the indi-
vidual pedagogical reports rather than in the client acceptability
section
.
The Client Conference . A client conference was conducted early in
July of 1969 to get feedback on the basic components of METEP as they
had progressed to that time. Twenty-three clients composed of under-
graduates in elementary education, teachers in the field
,
all levels
of administrators from public and private education, parents, and
state certification personnel were invited to the University to learn
about the proposed Model Elementary Teacher Education Program, and
then comment on its strengths and weaknesses. The full day conference
began with a general presentation by Dr. James Cooper, the project
director., and was followed by several METEP staff members, each giving
a brief synopsis of what was being planned in their specific subject
areas. The conference participants had each been sent a copy of the
METEP Phase I report prior to the conference, and the morning session
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served to bring them up to date on progress since the report was
written
.
The second half of the conference was spent gathering reactions
from the participants to be used in improvement of individual METEP
components. Eeedback to the staff was received in three ways: first,
a presentation was made by a six member reaction panel; second, a
questionnaire was filled out by each of the participants; and third,
a prediction of future public acceptability was given via the RAND
Corporation, Delphi Technique.
Reaction Panel
. The enthusiasm shown for METEP was something more
than we had expected from the traditionally reserved New England
group, and it seemed to set the tone for the remainder of the con-
ference. Reaction panel comments ranged from; "I think the concept
of performance criteria is excellent, and the removal of time as a
factor in completing course or degree requirements has long been
needed.", to "Great care must be given when preparing performance
criteria, so as to include the essential ingredients of teaching."
Many questions were asked by the panel regarding quality control,
undergraduate time commitment, local involvement, and the ramifica-
tions for present teacher certification requirements. These and
other questions were responded to by the staff before the partici-
pants filled out the "Client Questionnaire".
Client Questionnaire . Thirteen questions were asked on the ques-
tionnaire. Each question was designed to give the METEP staff an
idea of what parts of the program the clients felt were strengths
or weaknesses, and in general, what their feelings were concerning
the program as it had been presented. Included here are the thirteen
questions asked in the questionnaire. A random response, i.e., every
fifth reply, is provided.
1. Do you feel there is a need for revision in the mehtods used
to train elementary teachers?
"Definitely. There should be greater emphasis on the
teaching of learning theory, the establishment and
pursuit of behavioral objectives, and the develop-
ment of techniques required to make the classroom
a stimulating place."
"Yes. More early experiences with children are
needed. Micro-teaching, strength training, etc.,
are fine, but longer earlier periods of time with
children are needed."
"Yes. Revision of some traditional methods to
meet present day standards are needed."
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"Definitely yes. The area of human relations is
one that needs much attention."
2. Disregarding minor weaknesses you may have noticed in METEP,
does the general idea of a performance based curriculum for
teacher education seem to have merit?
"Yes. Performance criteria seems a much more realistic
perameter than time achievement. My personal reser-
vation is that ample consideration be given to the
environment in which the performance criteria is
demonstrated .
"
"Very difinitely, it should help elevate the status
of teachers and their quality, which will in turn,
make the profession more attractive to competent
students .
"
"Yes, curriculum construction has been talked about
for thirty years. It is time for action."
"Yes. However, there are many ancillary experiences
that take place aside from pursuit of specific ob-
jectives in the classroom, that should not be over-
looked."
3. In your estimation, what are two of the most obvious weak-
nesses in the METEP as it now stands?
"Potentially good teachers might be washed out on
the basis of failure to meet performance levels in
one or two particular areas."
"Definition of a student teaching experience."
"It (METEP) may turn out teachers who are alike in
method and personality."
"At this point, the field experience needs smooth-
ing and clarification."
"The role and particulars of a "generalist" require
more delineation, perhaps using a different term."
4. What do you feel are the major strong points of METEP?
"Flexibility allowing for individualization."
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"It provides the trainee with a better understand-
ing of the education process and his role in it."
"The great care given to analysis of the essential
ingredients of effective teaching. This is reflect-
ed in the specific subject areas."
"Possible effects on certification, recruitment,
differentiated salary structure etc."
5. Would you hire teachers trained under this method?
"Yes, background, depth and preliminary practice
and understanding of youngsters would be strong
points .
"
"I can't honestly say. The extent to which I feel
the candidate can develop rapport with her children
is a key consideration which requires on the scene
assessment .
"
"Yes, I might finally have a reasonable chance to
predict teacher success and pupil-teacher com-
patibility .
"Yes, provided they have been awarded a teaching
degree by the University."
6. What are some of the qualities you would look for in a
teacher before hiring him?
"Genuine love and concern for children and an
ability to transfer knowledge."
"Enthusiasm for learning."
"Respect for children, flexibility, ability to
listen rather than just hear."
"Knowledge of subject matter."
"Knowledge of content, knowledge of children, liking
for people and the ability to get along with them
and facilitate growth.
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7. In your opinion, are the above qualities being developed
in the METEP?
"Yes, assuming minimum requirements are realistic,
which. I am sure they will be."
"Yes, they are certainly a part of the design."
"Not all."
"Yes, particularly in the human relations field,
this is an exciting area, but one which could be
disastrous unless handled by extremely competent
individuals .
"
"I question whether love and concern for children
will be able to become a part of this program."
8. If a student had competed all of his course requirements in
2 1/2 years and was considered qualified by the University
and the state certification board, do you think he would
have any difficulty obtaining a job in your school system?
"I would certainly hope not. Today's asinine
assumption that four years equals teacher,
certainly is not valid."
"No, the fact that he has a degree would be
sufficient requirement."
"No, provided the University has sufficient con-
fidence in this program to award him a teaching
degree .
"
"Possibly. There is more to education than
attaining measurable behavioral objectives."
9. If a student took 5 1/2 years to complete all of. his teacher
certification requirements, would he be regarded with some
suspicion or have any difficulty obtaining a job in your
school system?
"This would depend on individual circumstances."
"No. The first few teachers might, but I'm sure this
suspicion would only be monentary."
"As strange as it may seem, he would probably be
more readily accepted than the above student."
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"No, I feel he would he considered merely
a more thorough and well trained person."
10. Do you foresee any difficulties arising for local school
systems if teachers are trained according to perform-
ance criteria rather than the present methods?
"Just the difficulties of teachers and adminis-
trators accepting something new."
"No, I believe most superintendents would welcome
this type of preparation after they study and
understand it."
"Some bad feelings will occur in the teaching
ranks of those who "put in" four years, but
time is a great healer."
"Yes, it will likely force a rethinking and hope-
fully a restructuring of existing curriculum and
methodology, which means confrontation between
'old and new' teachers.
11. Do you think parents and board members will be eager to
hire teachers with the performance criteria background?
"Hopefully, the movement is bound to be in that
direction .
"
"Yes, since teachers educated in the traditional
method have fallen short of what is expected of them."
"Yes. They are fed up with what they are getting
now and ready for performance evaluation on the
job as well as in the preparation."
"Yes, there is some objectivity to performance
criteria which would give confidence to the
parents and the board."
12. Do you feel that the application of curriculum simulation
techniques provide an effective means to study educational
problems?
"Yes. It will save a lot of mistakes later."
"Yes. We should have adapted this from industry
long ago."
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"Don't know enough about the approach to have an
opinion .
"
"Yes, but I would need more data and experience
to comment further.
13. In what ways should the University continue to involve local
school systems with regard to Teacher education?
"More cooperative efforts and more responsibility
to the local teacher."
"If METEP is accepted, we should involve all schools
systems in re-educating existing teachers so as to
eventually get teachers to use these same concepts."
"By sending people from the School of Education to
faculty meetings at the local schools."
"Offering academic credit to teachers who will do
field research or cooperative work with the School
of Education."
"Constant dialogue. Through gradual involvement in
ways suggested in the METEP proposal, through more
seminars and conferences for teachers and administrators
Your enthusiasm and 'dreams' are very infectious.
Delphi Technique . The Delphi Technique is a method used for the sys-
tematic soliciatation and collation of expert opinions. A technique
has been found, through research done at the RAND Corporation, to
improve a group's success in decision-making and the prediction of
future events. The technique is explained here by N.C. Dalkey of the
RAND Corporation, in a paper prepared for the National Conference on
Fluid Power
,
in Chicago, October 17, 1968.
"The basic characteristics of the Delphi procedures
are: (a) Anonymity, (b) Iteration with controlled
feedback, (c) Statistical group response. Anonymity
is achieved by using questionnaires or other formal
channels of communication, where specific responses
are not associated with individual members of the group.
This is a way of cutting down on the effects of
dominant individuals and reducing group pressure.
Iteration consists in perfroming the interaction
among members of the group in several stages; typi-
cally, at the beginning of each stage the results
of the previous stage are summarized and fed back
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to the members of the group, and they are then asked to
reassess their answers in light of what the entire group
thought on the previous round. Controlled feedback allows
interaction with a large reduction in noise. Finally,
rather than asking the group to arrive at a common opin-
ion, a consensus, the group opinion is taken to be a
statistical average of the final opinions of individual
members of the group. In the experiments we have con-
ducted, the median opinion— that is the middle estimate
where half the group is on one side, and half on the
other—has turned out to be the most accurate. By using
a statistical group opinion, group pressure toward con-
formity is further reduced, and probably more important,
the opinion of every member is reflected in the group
response .
"
We felt the twenty- three participants at the conference, because
of their varied public backgrounds, could use the Delphi technique
to give us an estimation of the general public's acceptance of the
METEP design. The participants received instructions on the use of
the Delphi questionnaire at the conference, and completed the first
round of responses at that time. During the following four weeks,
participants were provided with revised information on the responses
of the other conference participants, and were asked to adjust their
responses if they desired. At the end of this exchange, the results
were collected, giving us the following information on the estimated
acceptance of the METEP design by the general public. A sample Delphi
form is included in the Appendix A.
In the following questions, the participants were asked to respond
to the questions by checking a number from 0 to 100 on a number line.
In the first eight questions, "0" represents unacceptability and "100"
represents complete acceptability.
1. "If acceptability could be placed on a scale from zero to
one hundred, the general public would rate METEP as:"
Median response = 71.9
2. "If acceptability could be placed on a scale from zero
to one hundred, the general public would rate conventional
teacher training techniques as:"
Median response = 49 .
9
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3 . "The teachers now teaching in public elementary schools
would rate METEP as:"
Median response = 74.6
4. "The teachers now teaching in public elementary schools
would rate conventional teacher training techniques as :"
Median response = 46 .
9
5. "The administrators hiring teachers for elementary teaching
positions would rate the teachers graduating from METEP as:"
Median response = 76.2
6. "The administrators hiring teachers for elementary teaching
positions would rate the teachers graduating from conven-
tional teacher training institutions as:"
Median response = 59 .
0
7. "Assuming that a teacher graduating from an average school
of education would rate 50 in overall ability on a 100 point
scale, where would a student graduating from METEP be rated
by the public?"
Median response = 73.6
8. "How many years will it take for the METEP approach to become
accepted as a valid method for training teachers?"
Median response = 9 .
5
In the next two questions, the numerals 0 to 100 represent
numbers of parents.
9.
"Out of 100 parents, how many see a need for elementary
teachers with better training than they are now receiving?"
Median response = 70.3
10.
"Of these same 100 parents, how many would see METEP as an
effective improvement over standard training methods?"
Median response = 70.1
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State Certification Departments . The METEP staff is aware that a
growing state university, such as the University of Massachusetts,
must consider a broad area and population when it involves prospec-
tive clients in determining METEP' s feasibility. The combination of
a mobile graduating student body and a geographical location that
puts several of the nation's largest population centers within an hour's
air travel, requires that client involvement include other states and
educational systems as well as those in Massachusetts. METEP has
achieved this broad involvement by visiting the teacher certification
departments in New York, Minnesota, and California. The purpose of
each visit was to determine the compatibility of the METEP design with
existing state certification requirements, to familiarize each of the
states with the design, and to receive suggestions on ways METEP could
improve the design to meet existing state requirements.
Three weeks before the visit, each department was sent a copy
of the METEP Phase I report and several questions to consider, regard-
ing the generalizability of the design to their certification require-
ments. See appendix for a copy of the letter and questions.
New York. New York presently requires, a Bachelor of Arts degree with
24 hours in education, and a practicum experience, for teacher certi-
fication. The state is planning to convert from its present method
of teacher certification to a performance based procedure within the
next five years, and found the METEP design quite compatible with
their projected plans. Dr. Gazzetta, Director of Teacher Certifica-
tion, was very interested in METEP, and discussed possible relation-
ships that might arise between New York and the University of Massa-
chusetts regarding the design of performance criteria. Dr. Gazzetta
stated that any changes of the degree proposed in the METEP design
would require study by their certification department, but that he
anticipated few problems.
Minnesota . The State of Minnesota is also in the process of revising
its teacher certification requirements. Dr. Garalski
,
the Director
of Teacher Certification, found the METEP design acceptable to
Minnesota's standards provided that teachers graduating from the
program had a Bachelors degree, and met the requirements for a
Massachusetts teaching certificate. The proposed future plan for
teacher certification in Minnesota would simply require a Bachelors
degree in education from an accredited teacher preparation institu-
tion for a two year teaching certificate. During the two year trial
period, teachers would be expected to meet various performance cri-
teria, as set down by the State Certification Department, before being
recertified for a five year period.
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No conflict between the METEP design and existing or proposed
certification requirements could be found. It seems in fact, quite
possible that METEP teachers might go to Minnesota already prepared
to meet the proposed performance criteria for a five year teaching
certificate
.
California . At the time of our visit to California, the Certification
Department had just received word that the requirements it had been
working under since November of 1968, were being replaced with the
requirements that had been in effect prior to 1968. It seems the
State Legislature found the standards they set in 1968 to be unreal-
istic, and in the absence of an immediate solution, they were return-
ing to the earlier requirements.
Mr. Obradovich, one of the Departments’ analysts, informed us
of this change and stated that further changes were in progress within
the State Legislature regarding teacher certification requirements.
With the lack of definite longterm standards from which to base his
judgments, Mr. Obradovich was naturally hesitant to comment on the
compatability of the METEP design with California Certification
Requirements
.
The METEP staff will keep contact with the California Certifica-
tion Department to determine if difficulties might arise for our
graduates
.
Connecticut
. Mr. James S. LeSure, Director of the Connecticut
Teacher Certification Department, participated in the client conference
and indicated his enthusiasm for the program. Mr. LeSure feels that
"Performance evaluation is the key to the problem of certification
and professionalization of teaching." The METEP staff has remained
in close contact with his department during the duration of the of
the feasibility study and little, if any, difficulty is foreseen in
the certification of METEP graduates.
Massachusetts . The State Department of Education in Massachusetts
has been contacted and it's reactions to the model were favorable.
A meeting was held in November, 1968 between James Cooper, Project
Director and John P. McGrail, Director, Bureau of Teacher Certifi-
cation and Placement. At the meeting, Mr. McGrail questioned cer-
tain aspects of the program, but felt there would be no certification
problem as long as the program met state requirements. Since that
time the METEP staff has remained in close contact with the Depart-
ment and their enthusiasm for the program has continued. Provision
has been made in the model to meet the minimal requirements that
were of earlier concern and we now have the full support of the
Massachusetts Bureau of Teacher Certification.
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Summary . The client acceptibility study was designed to survey a small
portion of the proposed future METEP clientele. The survey included
a conference for twenty-three people of varied background, with each
giving information on client acceptance via, a reaction panel, a
questionnaire, and the Delphi Technique.
The size of the surveyed group and the number of questions asked,
has given us a sample of the public's opinion that we feel is large
enough to indicate the general likes and dislikes they have concern-
ing METEP. All participants agreed that conventional methods of teacher
education could be improved upon, and that the METEP design seemed to
be a well thought out alternative with great potential. The reaction
panel and client questionnaire, combined with the indication of
acceptance provided by the Delphi Technique leads us to believe that
the general public will accord METEP its strong support in the years
to come.
The visits with certification departments in New York, Minnesota,
California, Connecticut and Massachusetts indicated to us that METEP
is compatible with the certification requirements of other states.
It is interesting and encouraging to note that both New York and
Minnesota are emphasizing the use of performance criteria in the
future revision of their certification requirements. The absence of
compatibility problems between out of state certification departments
and the projected capabilities of METEP graduates, combined with the
support of the Massachusetts Teacher Certification Department, gives
us reason to believe that few future problems will be encountered in
this area.
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APPENDIX A
DELPHI FORM
After you have answered these questions, please return the
questionnaire in the envelope provided. Your expedience in the
return of this information will be most appreciated.
In the following questions you will be asked to give your answer
by checking a number from 0 to 100. In these cases "0" represents
complete unacceptability and "100" will represent complete acceptabil-
ity.
1.
If acceptability could be placed on a scale from zero to
one hundred, the general public would rate METEP as:
0 10 20 30 40 50 60 70 80 90 100
2.
If acceptability could be placed on a scale from zero to one
hundred, the general public would rate conventional teacher
training techniques as :
0 10 20 30 40 50 60 70 80 90 100
3.
The teachers now teaching in public elementary schools would
rate METEP as:
0 10 20 30 40 50 60 70 80 90 100
4.
The teachers now teaching in public elementary schools would
rate conventional teacher training techniques as :
0 10 20 30 40 50 60 70 80 90 100
5.
The administrators hiring teachers for elementary teaching
positions would rate the teachers graduating from METEP as:
0 10 20 30 40 50 60 70 80 90 100
6.
The administrators hiring teachers for elementary teaching
positions would rate the teachers graduating from conventional
teacher training institutions as :
0 10 20 30 40 50 60 70 80 90 100
7.
Assuming that a teacher graduating from an average school of
education would rate 50 in overall ability on a 100 point scale,
where would a student graduating from METEP be rated by the public?
0 10 20 30 40 50 60 70 80 90 100
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8 . How many years will it take for the METEP approach to become
accepted as a valid method for training teachers?
0 10 20 30 40 50 60 70 80 90 100
In the next two questions, the numerals 0 to 100 represent
numbers of parents.
9. Out of 100 parents, how many see a need for elementary teachers
with better training than they are now receiving?
0 10 20 30 40 50 60 70 80 90 100
10. Of these same 100 parents, how many would see METEP as an
effective improvement over standard training methods?
0 10 20 30 40 50 60 70 80 90 100
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APPENDIX B
SCHOOL OF EDUCATION
July 16, 1969
Dear Sir:
The enclosed Model Elementary Teacher Education Program (METEP)
report should give you a fairly complete idea of the direction
we are heading in our future planning. This report was sent to
the U.S. Office of Education in May pf 1968 and was one of eight
in the nation funded to develop Phase II which is a feasibility
study. During the past four months of Phase II, much of what is
written in this report has changed dramatically, but the perfor-
mance based philosophy has remained constant.
Mr. Don Waldera, as I mentioned in my first letter, will be
stopping to see you on August 1 to discuss these and other ques-
tions related to your state certification requirements. It is
through this meeting that we would like to determine if there
are any major certification problems to be overcome during our
Phase II feasibility study.
As you read sections of the report, would you consider some of
the following questions in light of your state's teacher certifica-
tion requirements.
1. Are elementary teacher certification requirements in
your state flexible enough to allow for graduates that
have met specific performance levels, rather than
credit hour requirements?
2. Since there are variable entry and exit points in the
METEP, the time spent within the system will vary
from student to student. Do you foresee any difficulty
certifying a student that spends only two and a half
years in the system or one that graduates after five and
a half years?
3. Do you foresee any difficulties arising for local school
systems if teachers are trained according to performance
criteria?
4. What are some of the performance standards students
must meet to be certified in your state?
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July 16, 1969
Thank you for considering these questions, we will be looking
forward to discussing them with you.
Sincerely
,
James M. Cooper
Director of Teacher Education
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SECTION VII INSERVICE DESIGN
INSERVICE DESIGN
The inservice design holds the key to several problems univer-
sities have had for many years. The problems we speak of are: the
lack of systematic communication with local school districts, the
inability of universities to fulfill their inservice training
obligation to local school districts; and the powerlessness of
universities to facilitate meaningful change in public school
systems. These problems will find either partial or complete
solutions in the proposed inservice design.
The Survey . Prior to the development of this design, a survey was
conducted by the University of Massachusetts' Center for the Study
of Educational Innovations (CSEI) . This center is located in the
School of Education, and is primarily interested in helping school
systems implement educational innovations. As a result of this
interest, the center has spent a great deal of time assessing the
needs of public schools through contact with students and teachers.
It was because of this interest in needs assessment, that the
center was called upon by METEP to assist in determining the
inservice needs of Massachusetts teachers. The results of that
survey are included here, and have been used in the formation of
the inservice component. (See Appendix A for complete survey.)
The purpose of the survey was to determine the inservice needs
of public school teachers in Massachusetts. Eight thousand
questionnaires were distributed to elementary and secondary teachers
throughout the Commonwealth with a total of 2,850 returned. The
response by elementary teachers, pre-school through grade 6, was
1,348 or 47% of the total response.
Respondants were asked to indicate their needs for inservice
training in seventeen general subject areas that were divided into
descriptive sub-categories. Teacher responses to the items included
in the questionnaire suggests that the first priority of inservice
education is the establishment of workshops, seminars, and programs
designed to advance the teachers' skills in understanding and
utilizing knowledge in psychology and human relations, as it relates
to individualizing educational programs. In the same vein, the
survey indicated that for inservice education to be meaningful,
the emphasis must shift from a subject matter orientation to an
emphasis on learning theory and the skills needed to cope with the
varied characteristics of learners. These teacher needs, and other
uncovered by the survey, form the framework for the inservice
design
.
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The Design
.
The inservice design provides the opportunity for
continuous personal growth through the completion of performance
objectives and the chance for professional career growth through
formation of a differentiated staff structure. The design has
three major strengths.
1. School systems participating in this program will be
committing themselves to a chaiige in present staffing
patterns that will have positive and long range effects
on the structure of public school education.
2. A comprehensive student teaching experience ties in
closely with the inservice design, and allows teachers
an uninterrupted progression from pre-service education
to inservice education via performance criteria.
3. The design provides teachers with inservice assistance
and instruction, both at the University during the summer,
and at the teacher's school during the academic year.
As we have mentioned, the METEP inservice program requires
a commitment from both the teacher and his school system toward
differentiated staff development. We are making this request because
we feel that significant strides toward changing system staffing
patterns must be made if personnel in education are to be used to
their full potential. Our commitment toward differentiated staffing
patterns has been given statewide support by the Massachusetts
Advisory Council on Education (MACE)
,
which was formed in 1965 to
study the state's public education system and make recommendations
on its improvement. To quote from the MACE report, "New staffing
patterns for elementary and secondary schools should be developed
that make full and appropriate use of various kinds of educational
specialists, professional personnel, beginning or associate teachers,
interns in training and para-professional workers." The METEP
design will act upon this suggestion by assisting school districts
in the training of their teachers to meet the challenges of new
staffing patterns.
Realizing that this type of commitment necessitates advance
planning by school administrators, the METEP staff contacted five
school districts to explain the design and ask for suggestions.
The five western Massachusetts school districts confirmed their
Massachusetts Advisory Council on Education. Teacher Cert-
ification and Preparation in Massachusetts
,
Boston: July 1968,
p . 46
.
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interest in this design and provided METEP with letters of intent
to participate. (See Appendix B.)
The inservice program will operate in the following manner.
Teachers will attend the University for six weeks during the summer
where they will perform two roles: one as a student, and the other
as an assistant instructor. As a student, the teacher will develop
skills in observational techniques, supervision, and clinical
procedures such as microteaching and strength straining. Emphasis
will also be placed on the utilization of additional staff in the
classroom, i.e., large and small group instruction, seminars,
tutoring, etc. As students, the teachers will also meet performance
criteria in subject areas such as math, human relations, and
language arts. The areas and depth of each experience will vary
according to the needs profile of individual teachers.
As assistant instructors, the teachers will work with METEP
undergraduates preparing them for internships during the following
school year. All teachers will be assigned four interns to work
with during the summer, and these same students will be assigned
to them during the undergraduate's internship— two interns each
semester. Teachers and interns willspend approximately two hours
a day together in seminars and micro-teaching clinics. During this
time teachers will be able to familiarize the interns with the
cooperating school and its philosophy in a way that has not been
possible before.
Both the teachers and undergraduates will find that this design
allows a smooth and logical progression from performance criteria
completed at the university to those they will work on in the class-
room. Dr. Kevin Ryan, Director of the MAT program at the University
of Chicago refers to the problem of transition in his paper "A New
Start For Teachers" when he says, "Right now the major problem in
teacher education is how to bridge the gap between formal university
work in education and skilled performance in the classroom". The
procedure of bringing classroom teachers and interns together during
the summer will do much to eliminate the coordination problem Dr.
Ryan writes about. This partnership in the training of interns
will also help to increase the communication between the University
and local school districts.
Dr. Kevin Ryan,
University of Chicago
"A New Start For Teachers" (unpublished paper,
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After the inservice teacher completes his summer at the
University, he will return to his school with new skills in subject
matter areas, and evaluation procedures as well as background on
the development of a differentiated staff. The two interns the
cooperating teacher will have in his room will act as the core from
which a differentiated staff wil] grow. As soon as the classroom
teacher is equipped to handle additional personnel in the room,
aides will be supplied by the school district to continue the staff
differentiation. A University resource that will be available to
assist schools in the implementation of differentiated staffing
is the More Effective School Personnel Utilization task force (MESPU)
.
MESPU is centered at the School of Education as a branch of the
Bureau of Education Processions Development of USOE and will provide
valuable resources, both human and material, for efforts in differ-
entiated staffing.
For school systems that commit twenty-five or more teachers
to this program, on site inservice visits will be made. This on
site inservice program will include workshops in human relations,
ways of individualizing instruction, and specific subject matter
areas; assistance with staff development; and individual guidance in
planning and meeting performance criteria. Also at the disposal of
the schools will be all the materials produced by METEP for its under-
graduate teacher education program. Of specific interest to inservice
teachers will be the materials developed in learning theory, ways of
diagnosing student problems, and individualizing instruction. Other
resources such as videotape equipment, evaluation materials, etc.,
will be made available during the year for use by interns and co-
operating teachers.
Let us sum up the advantages of the METEP design to interns,
inservice teachers, and cooperating school systems.
Interns
.
Continuity is provided for the interns between the perform-
ance criteria he has been working on at the University and those he
will be expected to master in the classroom.
All interns will work with cooperating teachers who have know-
ledge of their performance capabilities.
Interns will have an opportunity to meet and learn from their
cooperating teachers during the summer.
Because two interns will be assigned to each teacher, they will
have the advantage of peer learning.
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Inservice Teachers . The inservice teacher will receive an attrac-
tive stipend as an assistant instructor during his summer session at
the University, and will receive free tuition for graduate work
during the year.
The teacher will obtain continuous inservice training in areas
of his need, as well as assistance in perfecting his role within a
differentiated staff.
Teachers will gain the opportunity to move ahead professionally
within the classroom due to the move toward differentiated staffing.
Cooperating Schools . The skills and materials to help the schools
move toward innovative staffing patterns will be available at a
minimum expense
.
The system's quality teachers will have the opportunity to re-
main in the classroom rather than be promoted out in order to con-
tinue their professional growth.
The student-adult ratio will be improved because of the move
toward differentiated staffing, resulting in improved learning op-
portunities for children.
Schools will have a quality inservice program due to their af-
filiation with METEP
.
Implementation
.
The implementation of the inservice program will
follow the steps outlined in Figure 1. Although these activities are
linearly presented, the last step, "update inservice program," im-
plies the necessary repetition of many of the listed activities.
Summary . The METEP design will provide the inservice teacher with
on site as well as University instruction in areas of the teachers'
need. To complement this instruction, the METEP staff will be
working with the teacher's school district to implement changes
in the traditional staffing patterns that have become stifling to
professional growth within the classroom. This design also improves
the present student teaching procedures so that a smooth and logical
step may be made from the University to the classroom. It is our
conviction that this concentrated three-pronged attack will form a
broad groundwork for future changes within the public school systems.
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APPENDIX A
TEACHERS: DATA SOURCE FOR DETERMINING IN-SERVICE EDUCATION PROGRAMS
by
David P. Crandall
Richard Holzman
Robert Sinclair
A Survey Conducted
by
The Center for the Study of Educational Innovations
November, 1969
Introduction. Education is experiencing an unprecedented period of
reform. Never before have there existed so many new programs from which
educators may choose. However, only a few teachers have received adequate
in-service education to prepare them for the many options for change. Be-
cause of their responsibilities for instruction, teachers have little op-
portunity, time or energy to develop skills appropriate for implementing
the new solutions to the persistent problems of education. In fact,
teachers often find themselves running just to keep up with the many
changes. The present study centers on determining what in-service edu-
cation is perceived by teachers to be most important for improving school-
ing.
Purpose of the Survey . The purpose of this survey was to determine the
needs for in-service education for public school teachers in Massachusetts.
The investigator sought to identify perceived curricular and instructional
needs of selected teachers. Frequency tabulations of responses to each
item were computed to determine teacher consensus toward needs in in-
service education. Teachers responded to the items by designating if
method, content, or method and content best represented their needs.
One description of in-service needs is found in the perceptions of
teachers who are close to the problems associated with the educational
programs of the schools. In this study, not all dimensions of in-service
needs are considered. Rather, the variables selected for gaining teacher
perceptions were those thought to reflect current curriculum movement
and present instructional trends.
Selection of the Sample. Eight thousand questionnaires were distributed
to elementary and secondary public school teachers throughout the Common-
wealth. The teachers participating in the survey were designated by
superintendents from demographical ly different school systems. Each
superintendent was instructed to distribute the questionnaire randomly
to teachers representative of the total system. The number of question-
naires returned totaled 2,850. Following is a specific account of the
educators responding to the questionnaire:
Figure 1
WHO WERE THE EDUCATORS WHO RESPONDED TO THE QUESTIONNAIRE?
Teachers (2850) # of responses % of tot.
Pre-school and kindergarten 58 2
Primary grades (1-3) 628 22
Intermediate grades (4-6) 662 23
Junior High School 518 18
Senior High School 915 32
No response 60 2
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School systems were selected on the basis of diverse demographic
conditions so that a larger cross-section of schools would be character-
ized. In this way it was possible to insure that teachers from varied
school systems would report their perceived needs for in-service educa-
tion. The teachers were selected randomly and results were generalized
to the total sample.
Interpretation of Data. Respondants were asked to indicate their needs
for in-service training in seventeen general subject areas that were
divided into descriptive sub-categories. Several interesting trends
emerged from the data. The priority ranking of the general categories
was as follows:
Figure 2
PRIORITY RANKING ACCORDING TO TOTAL RESPONSES
1 . Psychology 10. Curriculum
2. Science 11. Aesthetics
3. Instruction 12. Health and Physical
4. Language Arts Education
5. Mathematics 13. International Ed.
6. Media- -Educational 14. Guidance
Communication 15. Foreign Language
7. Social Studies 16. Vocational -Distributive
8. Student-Centered Teaching Education
9. Administration 17. Early Childhood Ed.
The frequency distribution of responses to the items in the survey
revealed the teacher needs. Following is a report of the teacher responses
to all items included in the in-service questionnaire:
Figure 3
TEACHER RESPONSES
Both
Method Content Method $
Content
Mathematics
Modern Mathematics 235 126 554
Algebra 42 46 94
Cal cuius 28 48 65
Programs for the Underachiever 271 91 640
Programs for the Gifted 125 108 411
Probability and Statistics 15 63 81
Others 11 11 45
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Method Content
Both
Method §
Content
Science
Modern Biology 27 69 143
Modern Chemistry 18 46 84
Modern Physics 14 43 80
Earth Science 45 92 179
Physical Science 29 66 118
General Science 67 96 265
Marine Biology 24 90 121
Laboratory Procedures 68 35 158
Programs for the Underachiever 117 62 379
Programs for the Gifted 102 74 327
Creative Science Techniques 150 75 358
Conservation and Environmental
Education 38 69 183
Others 3 9 31
Health and Physical Education
Health Counseling for Nurses 5 8 29
Narcotics and Smoking Education 49 101 290
Sex Education 125 91 482
General Health Education 54 82 224
Physical Education 51 64 185
Outdoor Education 41 68 150
Others 6 5 24
Psychology
Educating the Underachiever 246 127 599
Educating the Gifted Student 147 87 375
Child Psychology 49 114 158
Teaching the Retarded Student 62 48 182
Sensory-Motor Perception 50 73 270
The Emotionally Disturbed Child 155 108 454
Human Relations in the Classroom 145 175 506
Others 12 7 47
Guidance
Methods and Techniques of Testing 49 43 127
Vocational £ Academic Counseling 61 64 157
Human Relations 57 62 184
Others 50 76 147
Social Studies
The New Curricula 59 166 370
Civilizations of Asia 14 121 111
Civilizations of Africa 15 133 149
Black History in the Social
Studies Curriculum 16 152 254
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Method Content
Both
Method 8
Content
Social Studies (continued)
Anthropology 14 118 141
Sociology 25 93 125
Programs for the Underachiever 93 75 369
Programs for the Gifted 68 68 262
Others 4 10 34
International Education
Civilizations of Asia 12 108 80
Civilizations of Africa 15 109 77
Civilizations of Latin America 18 109 84
Teaching International Relations 47 86 165
Problems in the Developing
Societies 18 71 112
Teacher-student Exchange
Programs 40 70 93
Programs in Cross-cultural
Immersion 25 49 101
Others 1 4 3
Aesthetics
Arts as the Focal Point of a
Curriculum 19 49 113
An Integrated Arts Curriculum 41 65 206
Aesthetics and the Rational
Curriculum 8 37 58
Self-expression and Understanding
Through the Non-Verbal Arts 45 77 218
New Techniques for Teaching the
Arts: Music, Art, Dance
Dramatics 84 62 270
Daily Use of the Arts by the
Elementary Classroom Teacher 113 111 484
Others 4 4 24
Language Arts
Written Composition 165 92 436
Linguistics 71 118 382
Speech Correction 87 44 187
Grammar 96 72 236
Fundamentals of Teaching Reading
Severe Reading Problems
Programs for the Underachiever 153 89 616
Programs for the Gifted 90 96 419
Others 8 7 41
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Both
Method £
Foreign Languages
The Physiology and Psychology of
Method Content Content
Language Learning
Analyzing and Teaching in Cross-
21 46 76
cultural Concepts 11 23 63
Teaching of Foreign Literature 34 27 80
New Curricular Developments 30 54 104
Materials and Equipment Testing 35 24 87
Romance Languages
Others High on Creative Methods
19 38 73
and Technique of Teaching 5 9 22
Instruction
Classroom
Management Problems 230 83 313
Classroom Creativity 248 188 599
Orientation for Beginning Teachers 103 78 247
Individualized Instruction 226 85 466
Others 119 271 396
Curriculum
The Teacher's Role in Curriculum
Development 58 319 257
Current Theories of Learning 31 204 144
Examination of Recent Changes
in State Curricula
Federal Programs, Current Trends
and Effect on Curriculum
Development 42 238 217
Pre-School and Kindergarten
Programs 15 58 168
Developing an Emotionally Based
Curriculum 37 108 196
Others 8 4 22
Student Centered Teaching
Using Students as Teacher
Assistants 273 108 294
Improving Student Government
The Use of Learning Contracts
61 45 84
and Learning Interviews 52 44 84
Developing Learner Initiatives 166 78 260
Group Problem-Solving Skills
Student Planned and Administered
123 72 229
Curricular Programs 49 40 131
In-School and Inter-school
Student Tutoring 83 53 139
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Student Centered Teaching (continued) Method Content
Both
Method
Content
Student Evaluation of the Teaching-
Learning Process 88 79 165
Others 3 3 11
Early Childhood Education
Child Development including
History, Research and
Current Trends in Cur-
riculum Development 31 100 131
Restructuring Kindergarten
Programs 18 55 147
Others 1 4 12
Media-Educational Communications
Systems Applications in Education 32 64 114
Computer Assisted Instruction 62 91 230
Information Systems for Indivi-
dualized Instruction 45 103 214
Creative Approaches for Librarians
and Audio-Visual Coordinators 27 48 109
Fundamentals of Media 30 79 127
Use of Multi-media Approaches
in the Classroom 193 142 456
The Art of Film 47 74 155
Using the Computer for School
Management 50 51 85
Vocational Training on the
Computer 26 31 100
Computer Use in Accounting, Mathe-
matics, and Science 34 49 179
Others 1 5 13
Vocational -Distributive Education
Current Trends and New Concepts 31 77 137
Systems Application of Work-Study
Programs 42 48 122
Industrial Arts 11 24 71
New Careers--a New Concept in
Adult Education 16 64 113
Others 2 10 32
Administration
Developing a Flexible Schedule 120 107 302
Preparing Departmental Budgets 65 70 147
Problems of Administration 42 109 175
Acquisition and Use of Federal
Funds 69 108 184
School Plant Planning 23 55 95
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Administration (continued)
Organization and Administration
Method Content
Both
Method §
Content
of Work- Study Programs 31 52 128
Public School Law
The Use of Microteaching to Improve
26 160 145
Teaching Performance 53 63 193
Systems Applications to Education 2 10 32
Management Decision-Making
Implementing a Differentiated
3 3 11
Teaching Staff 7 17 52
Major results of the frequency tabulations show that teachers
desire in-service training in modern mathematics and perceive the need
for continued attention to be given to helping teachers with creative
ways to teach science. In the Health and Physical Education category,
a consensus was expressed toward providing in-service programs in sex
education. Also, attention should be given to the topics of narcotics
and smoking. The school is accepting larger responsibility in these
important and controversial areas and teachers need supporting services
to prepare them for coping with the complexities of such compelling
topics. The major category of Psychology received more attention than
any other dimension. It is here that the item of educating the under-
achiever received a significant response. The need for in-service to
center on the emotionally disturbed child was expressed. Further, a
large number of teachers thought it was important to consider human
relations in the classroom.
The tabulations suggest that teachers need in-service help in
the new social studies curriculum and they desire training in black
history as part of the social studies curriculum. The arts were a
concern of the teachers. Specifically the respondents expressed in-
terest in an integrated arts curriculum and the understanding and
expression of self through the use of non-verbal art media. Teachers
perceived a need for in-service help in new teaching techniques for
music, art, dance, and dramatics. Elementary teachers desire supporting
services related to the daily use of the arts in the classroom. Writ-
ten composition and linguistics were high priorities in the Language
Arts category. Again, there was an expressed need for assistance in
programs for the gifted and underachiever. Programs for the latter
were perceived to be most important by the respondents.
The categories of Instruction and Curriculum received considerable
attention. All items under instruction represented priority needs for
teachers. Programs in individualized instruction and creative class-
room teaching were most in demand. A significant number of additional
instructional needs were also expressed. Teachers desire in-service
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training in the diagnosis of learning problems, the prescription of
learning opportunities appropriate for each individual learner, and
the evaluation of student progress.
The teachers reported a need to consider the teacher's role in
curriculum development. They were particularly interested in determin-
ing what content is included in the curriculum. Interest in recent
changes in state-developed curricula was non-existent.
Group problem-solving skills, student initiated learning, and
students serving in a teaching role are the priority in-service needs
in the category of Student Centered Teaching. When considering the use
of media for learning, the teachers were interested most in computer
assisted instruction and the use of multi-media approaches in the
classroom. Responses in the final category of Administration reveal
that there is a perceived need for in-service programs in flexible
scheduling and micro-teaching to improve the effectiveness of teaching
performance
.
Summary . The scores attached to these topics suggests that teachers
consider in-service education aimed at the learning process to be a
priority. Further, the responses stress the importance of instruction
reaching all children. There was a significant emphasis placed on
educating the underachiever and the gifted student. This priority was
represented throughout the subject matter categories of Mathematics,
Science, Social Studies, and Language Arts. The consistent emphasis
placed on the underachiever and the gifted student suggests that it
is one of the most critical problems to be included in in-service pro-
grams. The indentification of this problem points to the need for in-
service education that centers on the diagnosis of individual learning
problems and the prescription of alternative learning opportunities.
In other words, the universities should provide experiences for tea-
chers to become skillful in individualizing instruction and capable
of reaching all students no matter what the nature of the pupil popu-
lation in the classroom.
It seems that the sampled teachers perceived themselves as being
more knowledgeable and capable in the subject matter areas than they
are in coping with the varied characteristics of learners. The sug-
gestion that for in-service education to be meaningful the emphasis
must shift from being solely on teaching to an emphasis on learning
seems to be confirmed by our survey. Despite the continuing importance
of solid grounding in subject matter, the institutions charged with the
training of teachers must attend to the compelling need for in-service
programs that concentrate on understanding the learner and the teacher's
relationship to individual students.
In a general way, the teacher responses to the items included in
the seventeen categories of the questionnaire suggest that the first
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priority of in-service education is the establishment of workshops,
seminars, and programs designed to advance the teachers' skills in
understanding and utilizing knowledge in psychology and human rela-
tions as it relates to individualizing educational programs. Teachers
currently do not have a repertoire of these complex instructional
skills. The institutions of higher education must now provide pro-
grams for coping with this expressed need for sensitive and conscious
teaching. If the institutions do not respond, they will continue to
produce teachers who are outdated before they enter the classroom.
Further, the many teachers who face the day to day jobs of schooling
will be forced to rely on ineffective means for providing learning
for all students.
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SCHOOL OF EDUCATION
October 25, 1968
Dear Colleague:
The newly established Center for the Study of Innovations in
Education at the School of Education is conducting a state survey
of teacher in-service needs. This questionnaire is the major part
of the survey and the data collected will insure that workshops and
in-service activities are directly related to your perceived needs.
Your responses will be tabulated by computer and compiled with the
information received from others within the state. The resulting
data will be of value in the present planning and future operation
of a local and regional network of in-service programs offered by
the School of Education. The findings of this survey will be made
available to you in a report that will be sent to your district at
a future date.
We would appreciate it if you would complete this questionnaire and
return it in the postage-paid reply envelope provided for your con-
venience by December 1, 1968.
If we can be of assistance to you in your professional work, please
do not hesitate to contact Dr. Robert Sinclair, Director of the
Center for the Study of Innovations in Education, at the School of
Education. Thank you for your cooperation.
Di^igh'
Dean
DWA : nak
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INSTRUCTIONS: Please answer all questions by checking the appropriate box and by filling
in information where indicated.
1. At what school level are you presently teaching 9
Pre-school & Kindergarten
Primary grades (1-3)
Intermediate grades (4-6)
Junior high school
Senior high school
2. Number of years of teaching experience 9
1 - 3
4 - 10
11-20
21 - 35
Over 35
3. Degrees held
Normal school diploma
Bachelor'
s
Master' 9
Doctorate
Othe r s
1.1 u
1.2
[ ]
1.3 [ ]
1.4 [ 1
1.5 [ ]
2.1 [ ]
2.2 [ )
2 3 [ ]
2.4 ( ]
2.5 [ ]
3.1 [ ]
3.2 [ ]
3.3 [ ]
3.4 [ ]
3.5 [ ]
4. Under the general headings below are listed areas which might be of interest to you (mathematics,
science, health and physical education, psychology, guidance, social studies, international educa-
tion, aesthetics, language a rts, foreign languages, instruction, curriculum, student cente red J
teaching, early childhood education, media -educational communications, vocational education,
administration). Please indicate any specific areas that interest you, including the relevant grade
levels, by placing an "M" within the brackets if you are interested in the instruction emphasizing
methodology and "C" if you wish that the instruction focus upon new content. Place "MC" if you
would like the instruction to emphasize both. If you would like to suggest a workshop in an area
not listed, please write in your suggestion and indicate the appropriate grade level.
Mathematic s
Modern Mathematics
Affine Geometry
Algebra
Calculus
Programs for the Underachiever
Programs for the Gifted
Probability and Statistics
Othe r s
Science
Modern Biology
Modern Chemistry
Modern Physics
Earth Science
Physical Science
General Science
Marine Biology
Laboratory Procedures
Programs for the Underachiever
Programs for the Gifted
Creative Science Techniques
Conservation and Environmental
Education
Other s
Health and Physical Education
Health Counseling for Nurses
Narcotics and Smoking Education
Sex Education
General Health Education
Physical Education
Outdoor Education
O the r s
4. 1
4. 2
4. 3
4. 4
4. 5
4. 6
4. 7
4 8
4.9
4. 10
4. 11
4. 12
4. 13
4. 14
4. 15
4. 16
4. 17
4. 18
4. 19
4. 20
4. 21
, 4. 22
4. 23
4. 24
4. 25
4. 26
4. 27
4. 28
Junior Senior
Elementa ry High High
School School School
[ l
[ ]
u [ ] t ]
t ] [ ) [ ]
[ ] [ ] [ ]
[ ] [ ] u
[ ] [ ] t ]
[ ] [ ] t ]
[ ] [ ] t ]
t ] [ ] [ ]
[ ] [ ] [ ]
[ ] [ ] [ ]
[ l u t ]
( ] [ l t )
[ ] [ ] [ ]
[ ] [ ] t ]
[ ] [ ] [ ]
[ ] u u
[ ] ( ] u
u [ ] [ l
[ ] [ ] M
[ ) [l t ]
[ ] t ] [ ]
[ ] [ ] [ l
t ] [ ] f )
[ ] [ 1 [ l
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Psychology
Educating the Underachiever
Educating the Gifted Student
Child Psychology
Teaching the Retarded Student
Sensory-Motor Perception
The Emotionally Disturbed Child
Human Relations in the Classroom
Othe r s
Guidance
Methods and Techniques of Testing
Vocational and Academic Counseling
Human Relations
Othe r s
Social Studies
The New Curricula
Civilizations of Asia
Civilizations of Africa
Black History in the Social Studies
Curriculum
Anthropology
Sociology
Programs for the Underachiever
Programs for the Gifted
Others
International Education
Civilizations of Asia
Civilizations of Africa
Civilizations of Latin America
Teaching International Relations
Problems in the Developing Societies
Teacher-student Exchange Programs
Programs in Cross-cultural Immersion
Others
Aesthetics
Arts as the Focal Point of a Curriculum
An Integrated Arts Curriculum
Aesthetics and the Rational Curriculum
Self-expression and Understanding
Through the Non-Verbal Arts
New Techniques for Teaching the Arts-
Music, Art, Dance, Dramatics
Daily Use of the Arts by the Elementary
Classroom Teacher
O the r s
Language Arts
W ritten Composition
Linguistic s
Speech Correction
Grammar
Fundamentals of Teaching Reading
Severe Reading Problems
Programs for the Underachiever
Programs for the Gifted
Othe r s
Foreign Languages
The Physiology and Psychology of
Language Learning
Analyzing and Teaching in Cross-
cultural Concepts
Teaching of Foreign Literature
New Curricular Developments
Creative Methods and Techniques
of Teaching
Materials and Equipment Testing
Romance Languages
Others
Junior Senior
Elementa ry High High
School School School
4.29 [ ] [ ] [ ]
4. 30 ( ] [ ] t ]
4. 31 [ i [ ] [ ]
4 32 [ 1 [ 1 [ ]
4. 33 [ i [ ] [ i
4 34 [ ] [ 1 [ ]
4. 35 [ 1 [ ] t ]
4. 36 [ ] [ ] [ ]
4. 37 [ ] [ ] [ ]
4. 38 [ ] [ ] [ ]
4. 39 [ 1 [ 1 [ ]
4. 40
r i [ ] [ ]
4. 41
[ ) [ ] [ ]
4. 42
t i [ i [ ]
4. 43 [ i ( ] [ ]
4. 44 [ i ( ] [ ]
4. 45 [ ] [ ] ( 1
4. 46 [ ] [ ]
.
[ ]
4. 47
t i [ i [ ]
4. 48
t i [ ] [ ]
4. 49
t ] [ ] [ ]
4. 50
t i [ ] [ ]
4. 51 [ i [ ) [ ]
4. 52
[ ] [ i [ ]
4. 53 [ i [ ] [ ]
4. 54
[ i [ ] [ ]
4. 55 [ ] [ ] [ ]
4. 56 t ] t ] ( ]
4. 57 [ i [ ] [ ]
4. 58
t i [ ] [ ]
4. 59 t i t ] [ ]
4. 60 [ ] [ ] t ]
4. 61
t ] t ] [ ]
4 62 [ ] [ 1 [ l
4. 63 [ i [ ] [ ]
4. 64 [ i [ ] f 1
4. 65 [ ] [ ] [ ]
4. 66
t ] [ ] [ ]
4. 67
t i [ ] [ ]
4. 68 [ i [ i [ ]
4. 69 [ i [ ] [ ]
4. 70 [ i [ ] [ ]
4. 71 [ ] [ ] [ ]
4. 72 [ ] [ ] [ ]
4. 73 [ ] [ ] [ ]
4. 74 [ i [ ] [ ]
4. 75 t i [ ] [ ]
4. 76 [ i [ ] [ ]
4. 77
t ] [ ] [ ]
4 78 [ ] [ ] [ ]
4. 79 [ i [ ] [ ]
4. 80
t i [ ] [ ]
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In struc tion
Methods of Confronting Classroom
Management Problems 4.81
Classroom Creativity 4.82
Orientation for Beginning Teachers 4.83
Individual l/.ed Instruction 4.84
Others 4.85
Cu r nculum
The Teacher's Role in Curriculum
Development 4 86
Current Theories of Learning 4. 87
Examination of Recent Changes in
State Curricula 4. 88
Federal Programs, Current Trends
and Effect on Curriculum
Development 4. 89
Pre-School and Kindergarten Programs 4.90
Developing an Emotionally Based
Curriculum 4.91
Othe rs 4.92
Junior
Elementary High
School School
[
[
[
[
[ ]
[ ]
( ]
[•
)
[ ]
( )
Student Centered Teaching
Using Students as Teacher Assistants 4.93
Improving Student Government 4. 94
The Use of Learning Contracts and
Learning Interviews 4.95
Developing Learner Initiatives 4.96
Group Problem-Solving Skills 4.97
Student Planned and Administered
Curricular Programs 4.98
In-school and Inter-school Student
Tutoring 4. 99
Student Evaluation of the Teaching
-
Learning Process 4. 100
Others 4. 101
Early Childhood Education
[
[
[
[
[
[
[ ]
[ 1
[ l
[ ]
[ 1
Child Development including History,
Research, and Current Trends
in Curriculum Development 4. 102
Restructuring Kindergarten Programs 4. 103
Others 4.104
M edia - Educational Communications
[ 1
[ l
[ 1
Systems Applications in Education 4. 105
Computer Assisted Instruction 4. 106
Information Systems for Individualized
Instruction 4. 107
Creative Approaches for Librarians
and Audio-Visual Coordinators 4. 108
Fundamentals of Media 4. 109
Use of Multi-media Approaches in
the Classroom 4. 110
The Art of Film 4.111
Using the Computer for School
Management 4. 112
Vocational Training on the Computer 4. 113
Computer Use in Accounting, Mathe-
matics, and Science 4. 114
Others__ 4.115
t 1
[ ]
[ ]
[ ]
[ ]
[ ]
Senior
High
School
[ l
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
t ]
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Vocational
-Distributive Education
Current Trends and New Concepcs 4.116
Elementa ry
School
[ ]
Junior
High
School
[ 1
Senior
High
School
f 1
Systems Application of Work -Study
Programs 4.117 [ ] [ ] [ ]
Industrial Arts 4. 118 [ ] [ ) [ )
New Careers - a New Concept in
Adult Education 4.119 [ 1 [ ) [ )
Other s 4 120 [ ] t ] [ ]
Admini stra tion
Developing a Flexible Schedule 4. 121 [ ] t ] [ ]
Preparing Departmental Budgets 4. 122 [ 1 ( ] [ ]
Problems of Administration 4. 123 [ ] [ i [ l
Acquisition and Use of Federal Funds 4.124 [ ] [ ] [ ]
School -Plant Planning 4. 125 [ ] [ 1 [ ]
Organization and Administration of
Work-Study Programs 4. 126 [ ] [ ] [ 1
Public School Law 4. 127 [ ] [ ] [ ]
The Use of Microteaching to Improve
Teaching Performance 4. 128 [ ] [ 1 [ 1
System Applications in Education 4. 129 t ] [ 1 [ ]
Management Decision-Making 4. 130 [ ] [ ] [ ]
Implementing a Differentiated Teach-
ing Staff 4. 131 [ ] [ ] [ ]
Other s 4. 132 [ ] [ ] [ ]
If the Center for Innovations were to provide inservice education opportunities for you on a
regional basis, which sugge sted' location would be most convenient and what ins true tional unit
would you give highest priority 9 (Note mark location by writing in the program priority
i.e. Modern Math next to Pittsfield, if that is what you desire. !
Amhe r st Greenfield Newton
A thol Holyoke North Adams
Bedford Lawrence Pittsfield
Boston Lowell Quincy
B rookline Lynn Salem
Cambridge Malden Springfield
Fall River Manchester Waltham
Falmouth Needham Worcester
F ramingham New Bedford Other location not listed
Ga rdner Newburyport
Are you now participating in colie
Yes
No
Undergraduate
Graduate
Othe r s
ge or university level studies 9
6.1 [ ]
6.2 [ 1
6.3 [ ]
6.4 [ ]
6. 5 [ 1
Which day is most convenient for
Monday
Tuesday
Wednesday
Thursday
F riday
What time is convenient 9 (Check
4 00 - 6 00 PM
7 00 - 9 00 PM
Others
you to participate in weekly wo
7.1 [ ]
7.2 [ ]
7. 3 [ ]
7.4 [ ]
7.5 [ ]
more than one if you wish.!
8.1 []
8.2 [ ]
8. 3 [ 1
rkshops 9
9. If a workshop were scheduled for a Saturday morning,
attend 0
Yes 9.1 [
No 9 . 2
from 9 00 to 1 1 00 AM,
]
]
would you
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Would you participate in a 1 or 2-week intensive Inservice program during the iJumme r
in the following areas
Microteaching 10. 1
( 1
Flexible Scheduling 10. 2 [ ]
Individualized
Instruction 10. 3 [ ]
Technology 10 4 [ 1
Elementary Reading 10. 5 [ ]
Secondary Reading 10. 6 [ 1
Other s 10. 7 [ 1
If your answer to the previous question i s Yes
,
which month would b e preferabl e 9
July n.i [ ]
August 11.2 [ ]
Would you be interested in attending 1, 2, or 3 day conferences in th<e following general
areas during the school year 9
1 Day 2 Day 3 Day
Creativity in the Elementary Classroom 12.1 [ ] [ 1 [ ]
Individualized Instruction 12.2 [ ] [ 1 [ ]
International Education 12.3 [ ] [ ] [ ]
Children with Learning Disabilities 12.4 [ ] [ ] [ ]
U rban Education 12.3 [ ] f 1 [ ]
Aesthetics 12.6 [ ] [ ] [ 1
Technology 12.7 [ ] [ ] [ ]
Human Relations 12.8 [ ] [ 1 [ 1
Institutes for School Committee Members 12.9 [ ] [ ] [ 1
Content Areas (Please Specify) 12.10 [ ] [ 1 [ 1
Others 12.11 [ ] [ 1 [ 1
Given six incentives for participating in an inservice program, rank according to impoi
14.
tance your reasons for enrollment, i. e. if pay increment is the most important reason,
rank it 1. Rank decreasing levels of importance with 2, 3, 4, 5, and 6 and 7.
Desire to grow professionally 13. 1
College Credit 13. 2
Certification Requirements 13.3
Revitalization 13. 4
Pay increment 13. 5
Promotion 13.6
Othe r s 13. 7
[ ]
[ ]
[ ]
[ ]
[ ]
Would you be interested in serving as an instructor for an inservice workshop 9
[ ]
[ ]
[ ]
Yes 14. 1
No 14. 2
Not sure 14. 3
15. The School of Education welcomes any comments which you feel would be relevant in its
planning for the future. Kindly include such thoughts as special problems that the School
of Education could help resolve, ideas on how to improve education, and ways in which
you feel that the School of Education could join with you in pursuing educational improve-
ment.
16. Name and School District - If you desire.
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APPENDIX B
Greenfield Public Schools
GREENFIELD, MASSACHUSETTS 01301
William R. Wright, Superintendent
August 6, 1969
Dr. W. V. Fanslow
School of Education
University of Massachusetts
Amherst, Massachusetts
Dear Dr. Fanslow:
This is to certify that the Greenfield Public Schools
are vitally interested in your proposed program of "Cooperative
Teacher Training" and wholeheartedly endorses the project.
We will be most happy to participate in the program and
will give complete cooperation and assistance in insuring its
success.
If there is any further effort we can make to insure that
this project is funded, please let us know. We look upon the
concept of the program as a truly forward step in the prepara-
tion of teachers for classroom duty.
Sincerely,
William R. Wright
Superintendent
Greenfield Schools
Develop the ability to think.
Give a thorough training in fundamental skills.
Develop good habits, desirable attitudes, and sound character.
Develop knowledge and understanding as the maturity of the pupil permits.
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ASSISTANT SUPERINTENDENT
Louis J. Hebert
DIRECTORS
Gilbert K. French • Mathematics
John D. Hadden • Social Studies
Norman C. Najimy - English
Anne E. Nesbit • Science
August 7, 1969
Dr. William Fanslow, Director
Teacher Training
University of Massachusetts
Amherst, Massachusetts
Dear Dr. Fanslow:
The Pittsfield Public Schools have long considered
the desirability of improving the teacher-training ex-
perience in our schools. An opportunity to cooperate
more fully with the University of Massachusetts in train-
ing personnel would certainly be welcome. We desperately
need people who are equipped to handle a variety of assign-
ments in the classroom in addition to staff people who have
been trained to work with other professionals and para-
professionals in the same classroom. We therefore request
that the University of Massachusetts give serious con-
sideration to the establishment of a Teacher Education Pro-
gram which would better meet our needs while at the same
time providing an opportunity for a more meaningful learn-
ing experience for student teachers and staff alike.
Specifically, we would heartily recommend a program
containing these elements:
1. Preparation for teacher training during the summer
months which would concentrate on both the usual
practicum components and whatever added subject
matter instruction was deemed necessary.
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2. An opportunity for cooperating teachers from the
Pittsfield Public Schools to attend the same summer
training session as supervisors and trainees of
those with whom they would work during the following
year. Cooperating teachers should be paid as well as
given course benefits at the University.
3. The cooperating teacher, in undertaking this assign-
ment, would be obligated to accept the same four
student teachers during the school year in some sort
of differentiated staff organization. Cooperating
teachers could work with two of these interns each
semester
.
^
.
The Pittsfield Public Schools would be interested in
sending fifteen to twenty teachers to the University
for participation in such a program.
The advantages to the Pittsfield Public Schools, were such
a program funded, are many:
1.
Joint working and planning between cooperating
teachers and practice teachers provides greater
opportunity for significant educational achievement
during the school year. The cooperating teacher is
afforded an opportunity to assess the strengths and
weaknesses of the student teachers and to develop
effective rapport.
2.
I think that such a cooperative venture will cer-
tainly help to improve the prospective teacher's
image of the school system in which he will gain
his first practical experience and will hopefully
increase the school's likelihood of attracting out-
standing candidates.
3.
Pittsfield would be given the opportunity to explore
the exciting possibilities offered by differentiated
staffing. This model might then be adopted in other
classes and result in better staff utilization and
improvement of the Instructional mode.
rely.
Louis yj Hebert
Assistant Superintendent
Curriculum Development
LJH/cdk
588
THE ‘PUBLIC SCHOOLS of S PPJN GFIEJ^D, <JtC A S S A CH US ETTS
Dr. William B. Fanslow
Director of Field Experience
School of Education
University of Massachusetts
Amherst, Massachusetts 01002
Dear Dr. Fanslow:
lhank you for sending me a copy of your proposal to improve the teacher
training program at the University of Massachusetts. Reviewing it has
confirmed my positive attitude towards the project which I discussed
with you last week. The problem of improving teacher training programs is a
provocative one which has failed to receive sufficient amounts of critical
analysis and creative thinking in the past. I believe your plan to
train "Clinical Professors" to work in the training of prospective
teachers prior to serving as their supervisors during the practicum will
bring a continuity to the whole process which has been lacking in the past.
It will lend status to teachers from our school system participating in
the program, it will compensate them for their efforts, and the presence
of two student teachers in the classroom each semester with the supervisor
will enable us to experiment with various differentiated staffing
techniques which can result in better educational opportunities for
students here in Springfield.
We commend your efforts and look forward to cooperating with you in the
implementation of this proposal when it has been funded.
John E. Deady, Superintendent Central Office
195 State Street
01103
August 12, 1969
JOHN E. DEADY *
Superintendent of Schools
JED: jf
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CITY OF HOLYOKE
MASSACHUSETTS
Zip Code 01040
Dr. Marcella R. Kelly, Superintendent
HOLYOKE PUBLIC SCHOOLS
98 SUFFOLK STREET
TtL 3)4-3678
September 19, 1969
Assistant Professor William V. Fanslow
School of Education
University of Massachusetts
Amherst, Massachusetts
Dear Professor Fanslow:
You will be pleased to learn that at the September 15 meet-
ing of the School Committee the nine members present voted, unanimously
to support and indorse your proposed Teacher Training Project in which
the Public Schools of Holyoke would be a cooperating sponsor.
Very truly yours,
Superintendent
MRK: lb
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AMHERST-PELHAM
AMHL HST PL' LI
SCHOOL DISTRICT
ETT • 3HUTESBURY
SCHOOL ADMINISTRATION OFFICES
CHESTNUT STREET
AMHERST. MASSACHUSETTS 01002 Augm t 12, 1969
Vr. William ¥am ton
School of Education
University of Mom.
Arnhem t, Man. 01002
Dear Vr. Famlow:
At oua meting of) Augmt tilth, the Arnhemt-Pelham Regional.
School Committee membern exprened Intereit in participating in
undergraduate teacher training progratv along with the Unlvemity and
four other ichool iyitemi. We will be glad to help in preparing an
EPVA propoial to ieek the .fundi that would be needed to Initiate iuch
a program.
Sincerely,
Ronald J. Fitzgerald
Superintendent of Schooli
RJF: pi
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SECTION VIII EVALUATION AND RESEARCH
EVALUATION AND RESEARCH
Introduction
In this section, a framework for the evaluation and research
components of METEP will be outlined. However, it is not the
purpose of this report to exhaustively cover all aspects of the
evaluation and research components. The purpose is to present an
overview of the main steps and techniques to be used. And just as one
should conceive of METEP as a flexible, ever-developing program, the
evaluation and research components should be thought of in the same way.
At the present moment, evaluation methodology is emerging - as newer and
better evaluation techniques are discovered our components will be
modified accordingly. It is expected that this section of the report
will serve as a’ starting point' for the group charged with the respon-
sibility of developing the research and evaluation methodology in Phase
III of the project.
The role of the elementary school teacher is changing and will
continue to change in the future. In order to answer the criticisms
leveled at existing teacher training programs, educators are finding
it necessary to devise radically new approaches and experiment with
various innovations for training teachers. METEP is one of a few new
models which purports to bring about the necessary changes in teacher-
training programs. Evidence must be made available to determine if
this is so. For this reason it is necessary to engage in evaluation
studies. Certainly, any progress in education is dependent on effective
evaluation. It would be foolish, to say the least, to implement
innovations into teacher-training programs on a large scale basis
without first empirically demonstrating their usefulness. At the same
time, because so little is known about the variables instrumental in
turning out good teachers, there is a heavy demand for basic research
in the area of teacher- training. This point is made by Gage (1964)
and others. It is expected that the research studies conducted within
METEP will solve some of the current problems in teacher-training as
well as problems related to other aspects of education which exist
today.
One can argue, and rightly so, that every innovative project like
METEP needs an evaluative component; if only because the government
has invested a large sum of money in the project and deserves to see
the results of their investment. In the case of METEP however, an
effective evaluation takes on increased importance when one considers
the implications. Pending the outcome of the evaluation are decisions
which will affect the future development in the design and functioning
of teacher-training programs. Thus it is imperative that every effort
be made to evaluate METEP with the best techniques available, at all
levels of operation and in every way possible.
593
Unfortunately, from the point of view of the project director,
evaluation methodology is only now being developed. This, of course,
complicated the problem of doing an effective evaluation. A variety of
evaluation models exist, designed for different purposes, each with
certain advantages and disadvantages when applied to METEP. These
include models for Title I and IV projects and curriculum projects
among others. Included among those who have directed attention to
evaluation models have been Hastings (1966), Wilhelms (1967), Bloom
(1967), Glaser (1967), Scriven (1967) and Stufflebeam (1966). Many
of these models are at least partially useful for the evaluation of
METEP. Rather than adopt one model as a guide, we have taken sugges-
tions from a wide selection of writers. In some cases, because of con-
flicting viewpoints, we have had to make certain decisions concerning
our own evaluation model.
Before describing the evaluation and research components for
METEP, it would be useful to backtrack and describe the purposes of
evaluation and research in this project and also note the differences
between the terms. According to Hemphill (1969), "In many instances,
no distinctions are made between evaluation and research." Baker (1969)
goes on,
Although logically and perhaps semantically, one can
distinguish between research and evaluation, it is not
very useful to base that distinction on a review of
literature dealing with curriculum research and
evaluation on the basis of the terms used by the authors
in the titles and the operational definitions assigned to
the terms in the articles is nearly impossible.
In spite of the associated difficulties, we will attempt to make the
distinction in METEP.
The purposes of evaluation in this project are two-fold: first,
it provides a way of making decisions concerning revision, refining,
and discarding facilities, materials and methods. Scriven (1967)
refers to this as "formative evaluation". Formative evaluation
techniques are employed when one is interested in revising an ongoing
project. On the basis of reliable and valid empirical evidence
obtained by objective means (if possible) decisions are made to
modify deficiencies in the program. Recently Scriven (1967) and
Stake (1967) have argued that even some evaluators are capable of
making objective value judgments. Formative evaluation leads to
trial-revision cycle.
The second purpose of evaluation is to determine the overall
effectiveness of the project. This kind of decision making is
referred to by Scriven (1967) as "summative evaluation".
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Almost all summative evaluation is comparative; however in some cases,
it is simply a description of the outcomes of the project. It is
note-worthy that not all evaluators are convinced of the usefulness of
comparative studies. This point will be discussed in more detail later.
In differentiating between summative and formative evaluations, Ahmann
(1967) made a point which is relevant here. He said that the dis-
tinction between summative and formative evaluation is less clear than
it appears to be. The distinction cannot usually be made until the
use which is going to be made of the evaluation data, and by whom,
is determined.
The purpose of basic research in this project is to add to our
knowledge of the practices and methods of education (Hemphill, 1969).
In order that useful, generalizable research results be obtained, it
is imperative that attention be given to the specification of treat-
ments and experimental designs.
In noting the differences between research and evaluation,
Hemphill (1969) says,
Evaluation differs from basic research in its
orientation to a specific program rather than
to variables common to many programs. The
objective of educational research is to gain
generalizable knowledge about the practice of
education; evaluation seeks to provide a basis
for making decisions among alternatives. Thus,
evaluation is concerned with questions of utility
that involve value and judgment.
Finally, it should be mentioned that it is expected that a wide
variety of evaluative techniques and experimental designs will be
used in the project. Obviously, no one technique and experimental design
will be sufficiently useful to measure every objective of the program.
For example, in the case of evaluative techniques, when we are inter-
ested in evaluating (summative evaluation) a multiple-choice test
constructed by an instructor in the program, we will use the technique
of item analysis. Whereas when we are concerned with the attitudes
of students in the program, we will make use of questionnaire data.
The remainder of this report is divided into six major sections.
In the following section is a description of some of the data which
will be collected on the students entering and leaving the program
upon graduation. The following sections describe the formative eval-
uation, summative evaluation, and basic research components of METEP
.
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In the final two sections of this report are short discussions of the
purposes and composition of an evaluation and research committee, and
some suggested procedures for disseminating information on the project.
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Collection of Background Information
In order to facilitate the evaluation (formative and summative)
and the basic research, it will be necessary to administer a diverse
battery of tests to students entering the program. The same battery
of tests will also be administered to graduating students. To sup-
plement this, biographical and high school records on the students
will be collected. For the purposes of comparison the same data will
be collected on several other large groups of students in different
universities. It will be useful to know something about the com-
patibility of the input and the output in different institutions.
It would' not be surprising for example to find differences in the
groups on certain psychological variables such as risk-taking. A
reasonable hypothesis would be that students enrolling in an ex-
perimental program would be more likely to be high risk-takers than
students enrolling in more conventional programs.
The battery will include tests to measure intelligence and a
variety of aptitude, achievement and personality variables. Tests
to measure specific factors of intelligence will be chosen from
Guilford's "Structure of Intellect Model" (1956) and French's, et. al.
,
(1963), "Kit of Reference Tests for Cognitive Factors". Of partic-
ular interest will be the tests measuring factors which have been
hypothesized to predict success in teacher training programs (Gallagher,
1968) . These would include tests measuring convergent thinking, diver-
gent thinking, and evaluation factors in the contents dimension of the
Guilford Model.
The aptitude and achievement tests will come from at least two
sources: the Differential Aptitude Test and the French Kit of
Reference Tests for Cognitive Factors. The battery of personality
tests will include general anxiety (Taylor, 1953), test anxiety
(Alpert and Haber, 1960), need achievement (Atkinson and Feather, 1966)
and risk-taking measures (Swineford, 1938, 1941; Slakter, 1969). Also
measures of need-for affiliation and interpersonal attitudes will be
obtained. Student responses to preference inventories, value inven-
tories and interest profiles will be obtained. Two other tests which
will be included in the battery as they have been found useful are
the Watson-Glaser Critical Thinking Appraisal Test (Yager, 1968) and
the Minnesota Teacher Attitude Inventory (Yee, 1969). Finally, this
list of variables will be modified by removing some tests and/or
adding new tests as new theories are hypothesized and developed con-
cerning teacher-training programs.
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Formative Evaluation
The purpose of formative evaluation will be to suggest improve-
ments for the project while it is developing. Cronbach (1963), strong-
ly advocated the use of evaluation in identifying aspects of the pro-
gram which needed revision, while both Flanagan (1969) and Stufflebeam
(1966) indicated how much more effective formative is than summative
evaluation for improving education. In spite of this, Welch (1969)
pointed out a potential problem. He said that the feedback process
in stimulating changes in developmental projects had not been exten-
sively studied. Some of the problems with formative evaluations in-
clude time-delays, inability of course instructors to incorporate
suggested changes, and test items failing to measure what the instru-
tors specifically wanted. The decision-making processes will be
watched very carefully in this project. Controlling this situation
will be a group of specially trained formative evaluators. However,
the role of the group should be clearly understood - unlike the basic
researchers - these people will not exercise any experimental control
over the project nor will they directly manipulate any part of METEP.
The formative evaluators will observe the workings of the project
without intervening* or at least intervening as little as possible.
Through their evaluations however, they will be able to instigate
changes at periodic times in the program. As Stufflebeam (1966) said
in describing the formative evaluator,
He then "bugs" the situation as best he can by
focusing his best observation and other non-
interventionist data collection techniques on
those aspects of the project which are most
crucial to its success. The nature of such
an evaluation is multivariate, and not all of
the important variates can be specified prior
to the initiation of a project. Consequently,
(he) focuses on those variates which are
theoretically important, but also remains alert
to any unanticipated but significant events that
may occur along the way. In summary, data are
collected day by day, organized systematically,
analyzed periodically, for example weekly and
reported as often as the project director may
require such information.
The formative evaluators will use a variety of techniques. These
techniques include (as summarized by Welch, 1969): Teacher reports
(written and verbal), student interviews and discussion, questionnaires,
observations, test results, and outside professional views of produced
materials. On the basis of frequent evaluation reports, the project
director will make decisions concerning the project and appropriate
modifications. This cycle will be continuous throughout the duration
of the program.
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The formative evaluation will have its effect in many areas of
the program. In this report, we will limit the discussion to some
specific examples in the content and the human relations areas.
Content Areas . To begin with, there exist many questions concerning
the performance criteria and the instructional alternatives. Can
students learn to achieve the selected criteria by experiencing the
available instructional alternatives? What percentage of students pass
the test associated with each performance criterion (i.e., what is the
difficulty level of each test)? Is this percentage the same for
students who chose different instructional alternatives? Are there
personality characteristics which typify students who chose different
instructional alternatives? Can some of the students pass some of the
criteria without experiencing any instructional alternatives? Does
success or failure under an instructional alternative have any effect
on a student’s subsequent choice of instructional alternatives for
other performance criteria? What is the cost of providing each in-
structional alternative and is it reasonable to provide such an
alternative when only small numbers of students take advantage of it?
The answers to some of these questions will obviously lead to improve-
ments in METEP. Answers to other questions will suggest controlled
research studies.
In order to answer some of the questions raised above, it would
be extremely useful to summarize the data on each performance criterion
in a two-way table with the rows of the table corresponding to the
instructional alternatives and the columns to the possible outcomes
(pass and fail) on the test associated with each performance criterion.
A sample is presented in Table 1. Entries in the table include the
distribution of students across instructional alternatives, and the
frequency and percentages with which students pass and fail the cri-
terion test by choosing different instructional alternatives. Since
the raw data (student outcomes on each performance criterion and choice
of instructional alternatives) are available in the data bank, these
tables can be readily produced by the computer (at say, once every
few months) to provide useful information for instructors and evaluators
to make modifications.
One responsibility of the evaluators will be to train the instruct-
ors to interpret the computer output. The importance of this respon-
sibility is magnified when one considers the results of a study by
Dick (1968) . Dick studied the behavior of a group of instructors
making modification to a programmed text by using different sets of
information. Results showed that the group without proper guidance as
to which parts of the information were most useful consistently made
use of the wrong information in making modifications. This study
emphasized the importance of proper training for those modifying
curricular materials.
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TABLE 1
SAMPLE DATA ON A TYPICAL PERFORMANCE CRITERION
PERFORMANCE CRITERION:
Outcome
Instructional
Alternatives
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As a result of our feasibility testing it was found that in some
content areas as many as 80% of the students preferred conventional
lectures as opposed to other instructional alternatives. Given that
other instructional alternatives are more effective for promoting
learning, at least for some students (Cronbach, 1967; Snow, 1969),
then it is necessary to encourage students to show more variability in
their choice of instructional alternatives. It has been suggested
that in the early stages of the program, students be forced to make
use of different instructional alternatives. It is expected that early
exposure to a variety of instructional alternatives will increase the
liklihood of students choosing those strategies again.
This, same two-way table described earlier will be extremely useful
for research in the areas of time studies and cost analysis.
It will be important to take a close look at the performance
criterion tests. In some cases, it will be possible only to estimate
content validity. This will be done by obtaining opinions of content
experts. In areas where multiple-choice tests are used, item analysis
will be a useful evaluative tool. To increase the feasibility of this,
tests will be answered on digitek sheets, processed through the digitek
machine which in turn will return student response information punched
on IBM computer cards. When sufficient numbers of cards are collected
for each performance criterion a computer program will be used to carry
out an item analysis.
By continually modifying and testing out experimental items it
will be possible to build item pools for the performance criteria
which utilize multiple-choice tests. Since it would be unrealistic to
use the same test repeatedly, the item pool will facilitate the
construction of alternative forms for each of the performance criterion
tests. The work of Gorth et . al
.
(1969a
,
1969b) in the area of item
sampling designs and tape-based data banks will be extremely useful
here.
Many evaluators have stressed the importance of evaluation
beyond the simple analysis of pre-test and post-test scores. The
additional data was stressed because in many comparative studies
(comparative in the sense that post-test achievement scores
were compared between students in an experimental program and a
conventional program)
,
although teachers and students praised the
new experimental technique, differences in post-test achievement
scores between the experimental and control group were not usually
obtained. Webb (1966) recommended that additional useful information
of perceptions of teachers and students regarding the learning process
would be relevant. The technique of analyzing achievement scores,
and teacher and student attitudes is referred to by some researchers
as the triangulation procedure. This is rapidly becoming a powerful tool
in evaluation. This technique of evaluating each component of the
program on three dimensions will be used where it is relevant.
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Human Relations . Evaluation in the human relations component raises
many new questions. First, however, it is necessary to review METEP'
s
goals in this area. METEP is interested in producing the fully human
teacher, a person who meets the human criteria of warmth and human
understanding, is capable of rigorous thinking, is in control of his
own behavior, and is in a constant pattern of growth. Some of the
questions which will arise in the developmental stage include: can a
human relations program result in personal growth for the elementary
teacher which is measurable? The question here is can we influence
the day-to-day behavior of the student teacher in and out of the
classroom through human relations training? How can we move from
subjective evaluations to behavior counts of specific human relations
acts? What behaviors are most relevant to teach the student teacher?
Knowing that there exist individual differences in human relations
skills, can a "behavioral diagnostic test" be developed which will
identify the "best" way to proceed with each individual? What
relationship does teaching human relations skills have with teaching
material in other content domains? Answers to some of these questions
will not only aid in the development of METEP but will provide
information in an area which has not been extensively explored mainly
because of the complex problems associated with this kind of research.
Summative Evaluation
In applying summative evaluation techniques we will be interested
in making an overall evaluation of the project. Whereas formative
evaluation will be most important in the first two to three years of
the project, the emphasis will shift in the third year towards
summative evaluations.
Before going into the details of the summative evaluation
techniques, two strategies of evaluation which have been frequently
used deserve special attention. These are: the use of comparative
experiments and global evaluations. Concerning the first, Welch (1969)
reviewed 46 curriculum development projects and reported that only 19
of the projects used a control group in their evaluations. Actually
Cronbach (1963) raised questions concerning comparative experimental
studies in curriculum evaluation. However Guba (1969) pointed out
that workable alternatives have not been proposed and Scriven (1967)
argued strongly for comparative studies. He said that it is often
the case that comparative evaluations are very much easier than non-
comparative evaluations, because we can frequently use tests which
would yield differences instead of having to find an absolute scale
and then eventually compare absolute scores. Data will be collected
on large samples of graduating students from other teacher- training
programs for the purposes of comparison. Such an evaluation design
has one major limitation: students have not been randomly assigned
to either the experimental or the conventional program. Obviously,
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we cannot order a student to go to a certain university. Fortunately,
covariate data collected on students before they enter university will
allow for partial statistical corrections for any pre-existing dif-
ferences
.
The second, global evaluation has come in for a great deal of
discussion. Gage (1964) stressed the fact that evaluation directed
at a general criterion of teacher effectiveness has yielded few re-
liable and usable results. Armstrong (1968) demonstrated that the
evaluator who uses a global measure to assess effects of a program
may discover no significant differences (comparison with a control
group) became of cancelling interactive effects. A variety of other
evaluators have observed the same thing. The logical step is to make
separate evaluations of each of the components or dimensions of the
program. One of the first steps in Phase III of the Project will be
to specify the relevant components. The separate evaluation of the
components of a project is frequently identified with the modern trend
in evaluation.
It has been suggested that summative evaluation involves the
measurement of competing programs on performance or goal scales and
the integration of the data into a conclusion of superiority for one
program. Unfortunately, evaluation methodologists have given prac-
tically no attention to the methods of integrating information into a
summative judgment. Thus at the present time, this is one of the most
important unresolved questions in evaluation methodology (Glass, 1969).
Until a solution to the problem is obtained, the weighted -sum model
is proposed for use in METEP. In this model, competing programs are
compared on a large set of scales. The program receiving the highest
total score on the scales would be preferred. In addition to com-
paring METEP with conventional programs it is highly recommended that
it be compared with the other experimental programs.
Another evaluation strategy which emphasizes measuring the extent
to which the objectives of the project are met will be used. The steps
will include specifications of the objectives in behavioral terms, and
later measuring the outcomes. We will be interested in determining
the extent to which our goals relating to attitude, achievement, in-
terest, etc. are obtained by the graduating students. There are how-
ever, at least three problems related to this approach.
The first problem raised by Scriven (1967) concerns the goals
themselves. He argued that it is not good enough to know how close
students come to achieving objectives of the program. It is important
to know how valid those objectives are. The second problem (which is
research based) concerns the methods for measuring achievement of the
objectives. Finally, Atkin (1963, 1968) pointed out that there is
more to evaluation than measuring the extent to which objectives are
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achieved. He pointed out the importance of unplanned, unanticipated
learning. Atkin also criticized the objectives approach because it
focused on short-term behavioral changes rather than the possibly more
important long-term goals. A great deal of work will be done on the
comments and criticisms of Scriven (1967) and Atkin (1968) before the
final formulation of the summative evaluation plans are completed.
The techniques used in summative evaluation will include pro-
ject-developed achievement tests, standardized achievement tests,
questionnaires, attitude and interest measures. The battery of tests
described earlier which is tc be administered at the end of the program
will also provide useful information.
An integral part of the evaluation will include determining the
extent to which the program is acceptable to a variety of clients:
students, teachers, and principals. Students will be queried on their
likes and dislikes in the program, and their perceptions of the ad-
vantages and disadvantages. Teachers and principals will be asked to
rate the students on a variety of skills at various stages of their
development (one years' teaching experience, three years' experience,
etc.). Ratings will also be obtained on graduates of conventional
programs and comparisons will be made.
Finally, an attempt will be made to incorporate a curriculum
evaluation model developed by Gorth e_t al. (1969c) called Comprehen-
sive Achievement Monitoring (CAM) into METEP on an experimental
basis. Gorth (personal communication) described CAM as a system of
curriculum evaluation which is organized to include each of the neces-
sary components of an evaluation and which has the flexibility to
provide needed addition information.
The CAM system utilizes a computer-centered test generation,
test scoring, test analysis, and information reporting design. The
computer provides the quick processing and sophistication of analysis
needed in the effective curriculum evaluation. It presently allows
CAM to administer, analyze and report results in terms of each per-
formance criterion to more than 2000 students on a bi-weekly test
schedule
.
Flexibility is built into the CAM system because (1) the eva-
luation is specific to the performance criterion and (2) there are
repeated measures of the student's achievement on each performance
criterion. The evaluation of the curriculum is based upon the stu-
dent's own report of the performance criterion he has chosen to work
on. If he has not worked on a particular performance criterion,
then his test results would not include an evaluation of his perfor-
mance on that one. When he indicates that he has completed a per-
formance criterion, he is evaluated soon after, and also repeatedly
tested for retention of knowledge and ability in that performance
criterion
.
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Basic Research
In this section we will outline briefly some of the proposed
research for METEP. By definition the results of the research
studies will be generalizable . This will be so, provided enough at-
tention is given to the specification of treatments and designs of
the studies (Wittrock, 1966). In this regard, Campbell and Stanley's
(1963) summary of experimental designs will be most helpful. (Current
developments on design and data analysis in evaluation and research
have been recently reviewed by Baker [1969] and Welch [1969]). But
in order to facilitate the research, it will be necessary to impose
constraints on the students such as randomly assigning them to spe-
cified Instructional alternatives. Designs in which students are
randomly assigned to treatments are considered true experiments. In
describing true experiments Campbell and Stanley (1963) wrote:
"[They are] the only means for settling disputes regarding educational
practice, the only way of verifying educational improvement..."
One of the attractive features of METEP is that it provides an
opportunity to individualize educational experiences. It is essen-
tial to match teachers, materials, and students in order to create
optimal individual learning situations. In order to maximize the
gain for the student from this unique learning experience, we must
gather a wide variety of aptitude- treatment interaction data. This
will help us learn what kinds of students learn most under what kinds
of conditions. This information will be invaluable when student guid-
ance is needed in selecting programs. We will attempt to find in-
structional alternatives that produce superior results for learners of
different characteristics. In this research, aptitude will be de-
fined rather broadly to include personality factors, intellectual fac-
tors, aptitudes (as they are conventionally defined), socio-economic
background, etc.
Another area about which very little is known concerns the rele-
vant variables for predicting success in teacher-training programs.
With the wide assortment of data available this kind of research is
possible. Research results bearing on this important question will
have obvious implications. Similar studies will be conducted in the
schools serving as control groups and comparisons will be made be-
tween the prediction equations, etc.
In addition to aptitude-treatment interaction and prediction
studies there exist a wide variety of other studies which will be
conducted. To name a few, at the moment a great deal of research is
centered around testing methodology. For example, researchers are
developing procedures for extracting more information from a student's
responses to multiple choice tests. Further research on scoring
fomulas (Traub, Hambleton & Singh, 1969), confidence testing and
item weighing systems (Shuford, Albert and Massengill, 1966; Rippey,
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1968; Hambleton, Roberts and Traub, 1969) provide potential means for
increasing reliability and validity of the criterion tests. Compu-
terized testing offers many exciting prospects - individualized tests,
more efficient testing (Cleary, Linn and Rock, 1968). New techniques
such as generalized factor analysis (McDonald, 1969) offer interesting
new methods for analyzing semantic differential data. More conven-
tional factor analyses can be used to investigate a wide selection of
hypotheses about interrelationships among many of the variables under
investigation.
Perhaps more important research will relate to recent develop-
ments in micro-teaching (Goldthwaite, 1968) and some of his surprising
findings. The work of Yee (1969) on guidelines for matching students
with co-operating teachers has obvious implications for METEP. How-
ever, there exist many unresolved problems here. At the present,
there is a great deal of work to be done on the construction of scales
to measure teacher effectiveness (Biddle and Ellena, 1963) in which
the tenets of psychological scaling are used (Torgerson, 1958; Bock
and Jones, 1968). Of course, these scales could later be used in
other teacher-training colleges.
The problem of determining the cut-off point between passing
and failing on the performance criterion tests will be a difficult one
to solve. Do we want to use the same level of proficiency on each
performance criterion? What level of proficiency must we use on the
performance criterion test to insure a high level of proficiency on
the same performance criterion at a later date?
Other potential research areas include work on item sampling mo-
dels (Lord, 1962) and the Hawthorne Effect (Cook, 1968).
Evaluation and Research Committee
In order to oversee the evaluation and research of METEP it is
recommended that a committee of five headed by a co-ordinator be
appointed. In addition it would be expected that a variety of re-
search associates with statistics, research design, and computer pro-
gramming skills, along with a number of graduate students, would be
available to help with the work of the committee. In addition to
designing and coordinating the evaluation and research component, the
committee would serve as a review board for research proposals.
Dissemination
Results of formative and summative evaluations and research
findings will be distributed through the usual channels. These will
include technical reports, publication of findings in relevant jour-
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nals, presentation of papers at conferences, dissertations and news
releases to newspapers, television and radio. It is also expected
that school supervisors, principals, and other interested parties
will be kept up to date by periodic symposia held at the University.
Implementation . The activities required for the implementation of
the research and evaluation subsystem are graphically presented in
Figure 1. The operation of this subsystem is to provide research
and evaluation services for the program. Therefore, as new on re-
vised needs are identified, many of the steps outlined in the acti-
vity network chart will be continuously repected.
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SECTION IX MAINTAINING RELEVANCE OF THE
MODEL FOR TEACHER EDUCATION IN THE 1970's
ROW WILL THE MODEL INSURE AND MAINTAIN ITS RELEVANCE
FOR TEACHER EDUCATION IN THE 1970's?
Recognizing that an elementary teacher education program devel-
oped in 1968 may not be completely relevant for the 1970 s we have
taken several steps to insure that our program does not become
static and inflexible in response to changing needs. The first
precaution is the assumption that the program we have designed for
1968 will not be the same program in 1975. The structure of our
program is designed to allow for constant revision and up-grading.
Highlights of our program consist of behaviorally stated outcomes
expected of the trainee, multiple instructional alternatives for
achieving these expected outcomes, and the ability to add or subtract
areas of specialization. The specific performance criteria required
of the trainees and the accompanying instructional alternatives are
tentative hypotheses about the required training for elementary
teachers. They are not interpreted as fixed, but rather subject to
change based upon evaluation analysis.
As change and development become increasingly important,
effective models must be responsive to the information from
their operation and from their environment Information
about the inputs and the environment are collected, and
statements of goals and purposes are formulated Appropriate
adjustments can be made in the system's operation based on
this information or in conformance with changing goals or
standards
.
The METEP system is designed to systematically assess both its
internal and external environments. As LeBaron has noted above,
feedback from the external environment is necessary in order to
continually assess METEP goals with those clients who are affected
by the program and the teachers who graduate from the program. By
continually collecting information relating to societal changes
and the changing role of the elementary teacher, the major aspects
of the environment can be systematically assessed.
METEP, as a teacher education program, has at least seven differ-
ent client groups. These clients are affected either directly or
indirectly by the program and the teachers who graduate from the
program. These include:
''"Walt LeBaron, "Techniques for Developing an Elementary Teacher
Education Model," U.S.O.E., Bureau of Research, Contract //OEC-0-9-
569006-3704 (010), July,' 1969, pp. 8-9.
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1. students in the METEF program
2. public school teachers
3. public school administrators
4. children in elementary schools
5. parents of children in elementary schools
6. professional educators in teacher education
7. state departments of education
One function to be performed in METEP is the analysis of client
demands. This function represents a central monitoring effort on the
part of METEP to ascertain client needs and demands. In one way or
another, all of the above client groups are affected by the METEP
program and their needs and demands should be systematically collect-
ed and considered in the decision-making process vis-a-vis curriculum
components, instructional alternatives, etc. Since clients and soci-
ety will change over time, their needs will also change. The moni-
toring process of METEP must be sensitized to such changes.
In addition to monitoring client needs, there are other environ-
mental states which need to be systematically assessed to insure re-
levancy for the future. These include:
1. economic environment
2. political environment
3. sociological environment
4. ideological environment
5. technological environment
6. psychological environment
Another function of the METEP system is to develop various
screening and scanning devices to assess changes in these environments.
1. Economic environment - A changing economic environment means
that METEP's clients’ needs must be balanced against
the realities of economics. For instance, a recession
in American society could significantly alter client
needs; e.g. the students in METEP may change because
certain students may not be able to attend college.
2. Political environment - Enacted or proposed legislation
may either impose restraints or provide new opportuni-
ties decisions obtained through election results...
approval or defeat of bond issues ... .all may have serious
implications on the design or implementation of METEP.
3. Sociological environment - Changes in roles, expecta-
tions, and status can directly or indirectly affect
METEP. Changes in the role of the elementary teacher
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is the most obvious example of how a sociological change
could affect METEP
.
4. Ideological environment - The ideological environment
is concerned with society's value system. The value
changes of college students in recent years is an ex-
cellent example of how a teacher education program
could be affected. The demand of students to partici-
pate in planning their own futures is the kind of
change which has tremendous implications.
5. Technological environment - Innovation can lead to
changed and improved performance in the operation of
METEP. New computer usages could, for example,
’drastically reduce the information system's cost.
6. Psychological environment - It is important to under-
stand how individuals respond to environmental change
because METEP will be in constant communication with
various parts of the public sector. METEP should be
able to know and predict the reactions of various
client groups, especially when dealing with changes
or modifications in the program.
Pedagogical Plans for the 70 's . The most important feature of the
performance curriculum as developed and envisioned by the pedagogi-
cal teams is continual short-term and long-term planning and action
for constant change and revision in performance criteria and instruc-
tional alternatives . The very process of curriculum development is
a dangerous procedure for when one commits oneself to action (no mat-
ter how wise)
,
alternative organizational and action plans are simul-
taneously committed to inaction. In another unique situation these
same discarded plans (or new ones which may be synthesized) may prove
more relevant than old plans. As such, constant change, development
of new approaches, and program evaluation are vital.
Already the pedagogical teams have been engaged in large-scale
reorientation of curricula. At the immediate level, for example,
the mathematics and language arts teams are developing new instruc-
tional alternatives and new performance curriculum hierarchies.
The science team is developing a new, flexible way of utilizing space
for laboratory work in science education which combines elementary
children and beginning teachers in new ways of learning. The social
studies and human relations team are beginning preliminary explora-
tions of articulation and coordination between the curricula.
Important in this change process is student feedback and parti-
cipation. For example, the human relations team at the completion
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of each performance curriculum hierarchy solicited suggestions from
the students for changing and sharpening the material they had just
completed. These same students during the coming term will serve as
a team which will help in the development of new hierarchies of
training in human relations.
Thus, several important dimensions of maintaining short-term re-
levance and changes can be summarized;
1. Staff evaluation of program and change through eva-
luation and research.
2. Student participation in decision making and curri-
culum development.
3. Development of articulation between programs to en-
sure smooth coordination.
4. Not mentioned above, but equally important will be
feedback from the support and maintenance teams in
terms of computer scheduling, guidance of students,
and data on the use of instructional alternatives.
Long-term planning requires a more complex program of evaluation
and coordination. Perhaps the most important and interesting of
these involves potential restructing of the entire concept of ele-
mentary teacher training .
While articulation between subject matter fields has always been
stressed in teacher training programs, the methods through which this
articulation can be brought about are less clear. The breaking down
of specific elements of teacher training skills in each of the five
training areas, science, language arts, social studies, mathematics,
and human relations has revqaled many skills which are parallel, and
in some cases even exactly the same. For example, the skills of
model building within the knowledge component of social studies are
close to the decision making hierarchy developed by human relations.
While the content of the two programs differ, the structure or under-
lying process is similar. The skills of scientific observation
stressed in science are similar to the behavioral constructs of at-
tending behavior within human relations. Many other such parallel
examples could be presented.
In viewing similarities of structure in the learning process
which is teacher education, it may be possible to develop new con-
cepts of teacher education itself. One possibility might be a cur-
riculum based on entirely on skill areas such as observation, classi-
fication, and analysis. These three components could be used in all
five subject matter areas of the elementary training program. As
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performance criteria are relatively small, discrete units, it is re-
latively easy to reorder presently existing materials into new orga-
nizational structures. One can visualize the value to the student
in a program in which the structure of each content area is parallel
to other areas.
A structural approach such as this has many implications. The
first and most obvious is the ease for students who once they learn
a basic structure can use this same structure to solve problems in
many discrete areas. As presently instituted, each time a student
enters a new curriculum area, he has to learn both the content and
structure of that area. If structures were parallel, the program
can focus more quickly and easily on basic content.
A second and less obvious implication is that like the two-edged
sword, this structural approach to curriculum "cuts two ways." Stu-
dents, if bound to one structure may be unable to visualize alterna-
tive ways of restructuring the curriculum and could actually lose
flexibility within this approach. As such, it seems essential that
one component within this program is theory and practice in structure
building. Students would be encouraged to develop alternative ways
of restructuring curriculum units both for themselves in the METEP
program and in their own teaching practice. At higher levels, stu-
dents and staff could develop new ways of restructing the entire METEP
program to meet relevant needs.
For example, if societal needs stress the importance of environ-
mental pollution as a major problem, the concepts and performance
curricula of the subject matter fields could be organized around this
one concept. In a teacher training program which centered on concepts
of environmental pollution the performance criteria areas could be
restructured around this problem without loss of content from the basic
areas. (However, it is expected that the "basic areas" might soon
themselves be restructured into new relationships and dimensions).
As a new idea is developed, the curricula might again be restructured,
perhaps around the constructs of anthropology, physics, or even life
in space.
This latter material may perhaps sound vague, futuristic, and
perhaps even a bit schizophrenic. However, it is presented with the
firm belief that the major value of the performance curriculum con-
cepts is that it makes possible the restructing of educational and
social environments in ways that before were impossible. This re-
structuring is always done with an intelligent eye to the past and
no single restructuring actually is seen as an end in itself. Too
long the present curriculum areas have been viewed as established
tradition. The concepts uf the performance curriculum make possible
the development of many new and alternative ways of restructuring
the educational environment.
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In summary, the views for long-term development may be stated
briefly as follows;
1. The presently existing performance curriculum has re-
quired the pedagogical teams to "break-down" their
specialities into specific components.
2. Components in each field have been discovered to be
similar, and in some cases exactly the same, as com-
ponents in other fields.
3. If components are parallel, it is possible to teach as-
pects of different subject matter fields within one
performance criterion. For example, model building
in social studies, classification in science, and de-
cision making in human relations all involve many of
the same interpersonal and knowledge skills
.
4. If components are similar, it should be possible to
restructure the elementary teacher education curricu-
lum around these specific areas which are analogous
one to another.
5. Such a structure makes it possible for students to
see more clearly the relationship of subject matter
fields and eventually a deeper emphasis on content
may be possible.
6. It is believed that there is no final structure for
the curriculum and it is anticipated that restructur-
ing within this basis would be an on-going and constant
activity
.
In summary, then, METEP is concerned with developing an organiza-
tional process that will be responsive and adoptive to change. This
function will be called Client Analysis (see Management Section)
,
and will involve assessing client needs and environmental changes
which could affect the METEP program.
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